9 , | 1 ' N 6 * A 
| "" 
* 


Y Both in the 


Theory and Praftice, 


Made Plain and Eaſie, 1 


In all the Common and Uſeful Rules, both in 
Whole Numbers, and Fractions, V UL GA R 
1 DECIMAL. 


ALSO 


Tatereſi 1 . and Annmities. 


| Likewiſe 
Extraction of the Square and cal. Rar; I 


AS ALSO 
The Taz1xs and Conſtruttion of Locanurus, | 


with their Uſe in AA ITHUETTIOx, and Co x- | 
POUND IxTEeRgsST; 


Together with 


besten and Geometrical Progreſſion and the Com- | 
bination and Election, Permntation and Compoſition 4 
of Nuurzus and Quant ITIES. 


* 


— 


n — 


The like not Extant. | 


r 


By JOHN HILL, Gent, 
With a Preface by . MPHREY Dirrox. 


— 


| 


a 


The Thizd Cditton : > With the Addition of ſeveral 
ALGEBRAICAL QUESTIONS. 
LONDON: 


Printed ford. Midwinter, at the Three c in As gat 5 
Church-Tard. MDu0CCXXIL 8 


— * W 


„„ 


— ——. 


6 — — 
: —_C — 


8 


; "0 FRY — 


936 


8 . —_— 


i nnd. * r 


+2 ; 


| 
1 
* 
g 
1 
0 
d 
: 
5 
4 
N 
; 


S 


e 


my 


&> 


c 


— 
* — 
— 

- 


fv 


: 
* 
5 , 
5 . 
* 
* 
* 
4 . 
< 
* wn 
— 


—* 


a — 
„ Pe — N a 
363 


4 dr tf 4 „„ = "IMs 


T0 TUR 1 1 
READER. 
'T being a ſort of Diſparagemen,, to 

| Things which are evidently very 
I. 0 of ay.much in Commendation 
of them 1 al therefore, in Juſtice to 
this Book, give but a very ſhort At- 
LS Cn. 
It appears to me, upon the Peruſal of 
it, to be a curious Piece: Tis CLEAN, 
METHODICAL, and handſomely 
Dreſsd: S PLAIN, that the dulleſt 
Perſon may learn by it; and ſo Co u- 
PLE AT, that he need learn no more. 
The Author (whoever he was) has © 
| in this Treatiſe, gone much beyond the 
Bounds, which the common Writers of 
this SCIENCE uſe to advance to. 
And tho many of the Practices he de- 
livers, Ex. gr. the making of Lo G A- 
RIT HMS, INTEREST, and Cou- 


BINAT ION of QUANTIT IEE S, 
94 3 are 


To the READER. 
are to be done with greater Advantage 
and Exactneſs, by the Help of Superior 
Methods, as ALGEBR 4, c. yet 
take him purely as an Arithmetician, 
and he has not only done more, and much 
better than WIN GATE, COCKER, 
LET BOURN, or any other of the Wri- 


can be done by Arithmetick : And there- 
fore if no other Book on this Subject 
comes out, till this Performance 1s really 
mended ; I am ſatisfy d, we ſhall have 
no new Book of Arithmetick very ſoon, 
H. D1TT.oN 


Chrift's Hoſpital, 
> Novemb. 28. 1712. 


— 
mn. 


— 


1 have peruſed this Book ; and find 


From my School Oren 
in Coſter-Lane. 
March 7. 1718. _ 


ters in our Tongue; but indeed all that 


ARITHME TICK, 


Both i in the 


Theory and Pradtic ce. 


— 


The Ix Euer 10x. 


— 8 E CTION 1. 
| Containing the General Pracognita. 


RITHMETICKisan Art or Science that 
Teacheth us the dextrous handling of Num- 
E bers, and contains thee: e | 


SL GE FEES 


LOGARITHMICA E 
ANALYTICAL. 

2. For the well Managing of which, the Arabians, as 
may be ſuppoſed by their way of Reading, invented the fol- 
lowing Symbols or Characters, commonly call'd Digits, 
(as may be reaſonably L from the Fingers of the 
Hand) which tho but few in Number, are ſufficient for 
managing of the vaſteſt Calculations, _ 


See Fre. their Ninas and CharaRers. 


JVC 
A 
O E þH K * „ 3 2 7 


not to be expreſs d, but you may place your Fraction a 
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3. The Cypher Null, ſtanding by it ſelf, ſignifieth No- 
thing ; bur being joined with other Numbers, increaſerh 


( 
cr decreaſeth their Value, and is indeed the beginning of 
all Number, as we ſhall elſewhere Demonſtrate, contrary 
ro what Tacquet, and (ome other modern Artiſts affirm. l 

4. Number is compoſed of a Multitude of Units, and 
is that by which we ſay any Thing is Numbred; 2811 


Acre, 4 Crowns, 7 Davs in a Week. 
5. Of Numbers are ſeveral Sorts; as Digits, Articles, k 


Compounds, Whole, Broken, Mix'd, Ge. 


6. Digits are ſuch Numbers as are under Ten, as 2, 
3, 4, 5, Ce. | | 
7. Articles are (uch Numbers as are compoſed of a 
Digit and a Cypher, as 10, 20, 30, Go. | 
8. Compound Numbers are ſuch as are compounded of i 
many Numbers, as 144, 282, 1728, 1702, GW. 
9. A whole Number -either contains Unity, or ſome 
Number thereof; as 7, 21, 512, 2056, Ge. | 
10. A Fraction, or broken Number, is always leſs than 
Unity, as 4 repreſents three Quarters of any Thing, or 
Unity; and 28, or.s, is fix tenth Parts of Unity, Oc. 
11. Amixt Number is always greater than Unity, as 25, 
repreſents 2 Integers, and one half of an Integer or Unity, 
and 7733, or 7.75, berokens 7 Integers, and 75 Hundred 
Parts of an Integer or Unity. 
12. According to the Diviſion of Unity, a Fraction | 
comes to be ſtiled Vulgar or Decimal. 
13. A Vulgar Fraction is divided into two Parts, one 
above another, with a ſmall Line drawn betwixt, of which 
the lower is call'd the Denominator, and the higher, the 
Numeraror, ſhewing how many of thoſe Parts are ſignify d 
by the Fraction. So if we divide Unity into 12 Parts, 5 
of thoſe Parts will be expreſs'd thus 27 Benmigaber, and 7 Parts 
thus, rg, and ſo of others, | 
14. A Decimal Fraction (which is the moſt Genuine 
and Natural Way of dividing Unity, and perhaps the moſt 
Ancient) always ſuppoſes the Integer to be divided into 10 
100, loco Parts, Sc. as you cover Preciſeneſs in your 
Operation. Hence the Denominator being known, needs 


an Integer, by raking Care to prefix its diſtinguiſhing Point, 
or Comma; ſo x5 wiltbe.cxpreſs'd thus, .5, and v8 thus 
*033 rege thus, . 00 £5 Mus, 75, Se. 135. Nun 
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The Introduction. 3 
13. Numbers are ſaid again to be Equal, Unequal, Even, 
Odd, Evenly even, Evenly odd, Oddly odd, Compoſite, 
Prime, Plain, Solid, Perfect, Harmonick , Square, Cube, c. 

16. Equal Numbers are ſuch as contain an equal Num- 
ber of Units. | 7 Eo 

17. Unequal Numbers are ſuch, whoſe Number of 
Units differ. 5 | 

18. An even Number is ſuch as may be divided into 
2 equal Parts. 5 

19. An odd Number is ſuch as cannot be ſo divided. 

20. A Number evenly even, is ſuch as is compoſed of 
two even Numbers, ſuch a one is 8, for 2X4 =8, 

21. A Number evenly odd, is ſuch as is compoſed of 
an even and an odd Number; ſuch is 18, compoſed of 6 
and 3, for 6X3==18; or of 9 and 2, forgX2 =18. 

22. A Number oddly odd, is ſuch as is compoſed of 2 
odd Numbers; ſuch is 21, compoſed of 7 and 3, ſor 
J] ̃ ofa noni bag 

23. Some Numbers are both evenly even, and evenly 
odd, as 24 compoſed of 6 and 4, for 6 X 4 = 24, and 
ſo is evenly even ; and ir may be compoſed of $ and 3, 
for 8 & 3 224, and fo is evenly. ode. 

24. Compoſite Numbers are ſuch as are Meaſured by 


| ſome other Number than Unity, ſuch are 8, 12, 13, 


25, Se. 125 Ne . | 38 

25. Prime or Incompoſite Numbers, are ſuch as Unity 
only Meaſureth; ſuch are 3, 5, 7, 11, 17, 19, Ge. 

26. Plain Numbers are ſuch as are made by the Multi- 
plication of two Numbers, as 12, 18, 36; the firſt made up of 
6 and 2, and the ſecond of 6 and 3, and the third of 9 and 4. 

27. Solid Numbers are ſuch as are made by the Multi- 
plication of three Numbers into one anotber; ſuch are 24, 
made by the Multiplication of 2 into 3, into 4; and 60, 
made of 3 into 4, into 5; whence you may infer, that all 
Plain and Solid Numbers are Compoſice, ge es 

28. Perfect Numbers are ſuch, whoſe Aliquot Parts ad- 
ded, are equal to themſelves; the firſt of which is 6, whoſe 
Aliquor Parts are 3, 2, 1 =6: The Second is 28, whoſe 
Aliquor Parts are 14, 7, 4, 2, 1 28; of theſe Numbers 
obs few, only Nine in a Hundred Thouſand Millions. 


: 1 hd: 29. Har- 


the Multiplication of 2 into 2 into 0 2, ſuch another is 27, 
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29. Harmonick Numbers are ſuch, that the Aliquor po 
Parts of the one collected, make a Sum equal ro the other the 


Number. 


30. Square Numbers are ſuch as are made by the Mul. 

lication of ſome Numbe: into it ſelf; ſo 4 is the Square 
*n 9 of 3, 16 of 4, and fo on ad infinitum. 

Cube Numbers are made by the Multiplication of 

ſme Number twice into it ſelf, ſuch a one is 8, made by 


and infinite more. 
32. Numbers to one another may be bers Aliquot 
Parts, Aliquant Parts, Prime, Compoſite. 

33. One Number is ſaid to be an Aliquot Pact to ano- 
ther, when the firſt preciſely Meaſures the ſecond ; ſo s is IR 


a Aliquor Part of 18, and 7 of 28; for 6 Meaſures 18 Was 


by 3, and 7 Meaſures 28 by 4, &c, qu 
34. One Number is ſaid to be an Aliquant Part of | 
another Number, when the firſt Meaſures not the ſecond de 
without a Remainder ; ſo 5 is an Aliquant Part of 18, and N 
9 of: 25-596; > W. 
35. One Number is ſaid to be Vie to another, 1 m 
no Number can be found to Meaſure both preciſely, ex- . 
cepting Unity; ſo 11 and 15 are Prime to one another, 4 
ſo are 13 and 36, and many more. q1 
36. One Number is Compoſite to another, when a 
Number can be found that Meaſures both exactly beſides th 
Unity, ſuch are 12 and 36, 15 and 75; ſince 3 Meaſures I qt 
the firſt Pair, and 5 the ſecond ; and ſo in many more. W 
DN © Numbers to one another may be ſaid to have Rea- 7! 
ſon or Habirude, and many be twofold, either in reſpect 2 
of Quantity or Quality. pe 
28. In reſpect of Quantity, it is conſider'd only berwix: 
two Numbers, of which the firſt is called the Antecedent, A 
the ſecond the Conſequent, and is either equal, as 3 to 3, L 
or 7107; or Unequal; which may be of the Greater to m 
the Leſs, as 6 to 4, or of the Leſs to the Greater, as 4 to 6. Ii c: 
39. Reaſon, as well af the Greater to the Leſs, as of the . 
Leſs to the Greater, is fivefold, viz. Firſt Multiple, Second- Ii 1 
ly Superpariicular, Thirdly Super partiens, Fourthly Multi- 0! 
pleſuperparticular, Fifthly and laſtly, Mulripleſuper partiens. il 
The three firſt of which are called Simple, the two laſt WC 
 Mixr, . Reaſon or Habitude; ; to give a Name to their Op- In 


poſites 
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t poſites or Contraries, we joyn the Prepoſition ſub, then 
r they are called Submultiple, Subſuper particular, cc. 
| 40. Firſt, Multiple Reaſon, is when the Antecedent or 
l. Greater Number contains the Conſequent or leſs Number, 
'e Il ſome certain Number of times, without a Remainder, as 6 
to 3, commonly called Dunle, 21 ro 7, commonly called 
of I Triple Reaſon ; their Oppoſites is of the Leſs to the Greater; 
y Jas 3 co 6, 7 to 21, that is Sub- duple, Sub-triple Reaſon. 
7, 41. Secondly, Super particular Reaſon, is when the An- 
tecedent or Greater Number contains the Conſequent or 
or Leſs Number, bur once with a Fraction, whoſe Numera» 
tor is always Unity; ſuch are 3 ro2, 4 to 3,5 to 4, Ge. 
o- Commonly called, Seſquialtera, Seſquitertia, Seſquiquarta, 
is Reaſon or Proportion: Its Oppoſite is, Subſu per particular, 
18 as of 2 to 3, 3 to 4, 4 to 5, Sc. Commonly called Subſeſ- 
Juialter a, Subſeſquitertia, Subſeſquiquarta, cc. 
of 42. Thirdly, Superpartient Reaſon is, when the Antece- 
ud dent or Greater Number contains the Conſequent or Leſs 
nd Number, once with a Fraction, whoſe Numerartor is al. 
\* WW ways more than Unity, ſuch as 5 to 3, 7 to 4, c. com- 
den monly called Superdupartiens tres, and Supertripartiens 
x- quartas, &c. Its Oppoſite is, Subſuperpartiens, as of 3 to 5, 
er, 4 to 7; or Subſuperdupartiens tres, Subfſupertripariiens 
quartas, &C. CFE ICE ihe 25 | 
3 43. Fourthly, Multi pleſuper particular Reaſon, is when 
des the Antecedent or Greater Number contains the Conſe- 
res quent or Leſs Number, divers times with a Fraction, 
whoſe Numerator is always Unity; ſuchas 9 4,or Du- 
ea- 8 plaſeſquiquarta, g to 2, or Quadruplaſeſquialtera, 26 to 5, or 
ect ¶ Luintuplaſeſquiquinta, &c. Its Oppoſite is, Submultipleſu= 
perparticular, as 4 to 9. 3 to 9, 5 to 26, Se. 
vixt 44. Fifthly, Multi pleſu per partiens Reaſon, is when the 
ent, ¶ Antecedent or Greater Number contains rhe Conſequent or 
Leſs Number divers times wvh a Fraction; whoſe Nu- 
mei tor is always greater than Unity; as 8 to 3 commonly 
called, Duplaſuperdupartiens tertia ; 19 to 5 termed Tri- 
plaſuperquadripartiens quinta, &c. Its Oppoſite is, Sub- 
multipleſuperpartiens, as 3 to 8, 5 to 19, Se. Under ſome 
of theſe five Species are comprebended all the Variety 
tbar can happen betwixt wo Numbers, in reſpe&t of 
Quantity; the ſame holds alſo in Fractions, as well as 
mix d Numbers, e 


45. In 
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45 Inreſpect of Quality; which is only a Similitude of 
Reaſons, commonly called Proportion; it is conſidered 
| berwixt more than two Numbers: For tho' the Reaſon of! 
rwo Numbers may be had as before; yet a Similitude of 
Reaſons cannot be found, unleſs the Number be more than 
two, and is Threefold, Firſt, In reſpect of their Difference. 
Secondly, In reſpect of their Quote. Thirdly, In reſpect of 
both. Of the firſt, ſpringeth Arithmetical; of the ſecond, 
Geometrical ; of the third, Harmonical Proportion. T. 

46. Arichmerical Proportion, is an Equality of Diffe- {Wrb' 
rences; that is to ſay, When a Rank of Numbers have 
one and-the ſame Difference, and this 1 is two⸗ fold, Con- 
8 or Diſcoꝝtinued. 

Firſt, Com inued; when of ſeveral, the 2d exceed; 
or is * than the firſt, by the ſame Numbers of Units, as 
the 3d doth exceed or is leſs than the 2d; or as the 4th 
doth exceed or is leſs than the 3d, Ge. So 1, 3, 3,7, 9, 
11, Sc. are Numbers in Arithmetical Proportion, in- 
creaſing by 2. And 16, 13, 10, are Numbers in Wer 
tical Proportion, decreafing by 3. And 1, 2, 3, 4, J. 6 7 
are Numbers in Arithmetical Proportion. Continued, in- 
creaſing by Unity; and thele are what is commonly cal- 
ted, Arithmetical Progreſſion. 

48. Secondly, Diſcontiuued; that is, when there is the 
ſame difference berwixr the firſt and 2d, as there is be- 
twixt on 3d and 4th, but nor as between the 2d and 3d. 
So 1, 3. 7,9 are four Numbers in Arithmetical Proporti- 
on. The Difference of 1 and 3, and of 7 and 9, being 2; 
which is not the Difference of 3 and 7, which is 4. 

49. Geometrical Proportion, is an Equality of Ratio; 
that is to ſay, when ſeveral Numbers being divided by one 

another, have ſeveral Quotients, and is either Continued, 
or Diſcontinued. 

50. Continued, when of ſeveral Numbers, the 1ſt bean 
the ſame Ratio or Proportion to the 2d, as the 2d dagh 10 
the 3d, and as the 3d doth to the 4th, Oe. Thus 2, 3, 4, 6, 
are Geometrical Proportionals, Continued ; fince there is 
the ſame Reaſon of 2 to 3, as of 4 to 6; each being Sub- 
ſeſqui alter a. 1, 2, 4, 8, 16, 32, Sc. are Numbers in Geo- 
metrical Proportion, for the ſame Reaſon ; and this is 

whar is commonly called, Geometrical Progreſſion. 3 


51, Second, 
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51. Second, Diſcontinued or Interrupted, when the 
Proportion of the iſt to the 2d, is the fame as that of 


the 3d to the 4th, but not of the 2d to the 3d. 
Thus, 3: 6: : 16: 32, are Geometrical Proportions, Diſ- 
continued; 3 being contained in 6 as oft as 16 in 32, 
that is twice, Which is not che Proportion of 6 to 16; and 


this is what is commonly called, The Golden Rule. 

52. Harmonick or Muſical Proportion, is when the if 
Term is to che laſt, as the Difference of the 1ſt and 2d to 
the Difference of the two laſt, So theſe three Numbers, 
2.3,6, are in Muſical Proportion, fince 2 is to 6, as 1 the 
Difference of the two firſt, to 3 the Difference of the two 
laſt. Thus alſo theſe 3 Numbers are in Harmonical Propor- 
tion, vix. 2,3, 6, 12. Since the firſt is to the laſt, as the 
Difference of the two firſt, to the Difference of the two laſt, 


+ WS © 1 
The Diviſion of 4 Pound Sterling. 


— 


| 4 Farthings Ii Penny! 
12 Pence, or K 
3 Groats = 31 Shilling| 


| 5 Shillings | S ): Crown 


4 Crowns, or 


20 Shillings Tt Pound | 
20 Groats, or ci Noble! 
6 5. and 8 d. | 13 TY 
2 Nobles | v 11 Mark 
3 Marks * <4 2 Pounds 
1 Mark 1 Noble | = 1 Pound 25 
240 Pence 5 | | Pound 
960 Farthings 3} {1 Pound 


The 


The Diviſion of a Pound Troy. 
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24 Grains 


240 Penny 


| 


9 I Potny Wi. 3 E 

20 Penny Weight Qt» — AF Ounce 1 es a4. » I 

12 Ounces V0. vo Pound Tro) au S 

14 Oun. 12 Penny Wr. 1 Pound Aver. ver. will 5760 f 

Grains. ; F 

5 

| dverdupoſ Weight 5 

RRR . * 

16 Drams . {I Ounce | yr” s F 

16 Ounces II Pound 17% 'Oan- 3 
14 Pound F e 211 Stone | 1. 4 8 | 

I Scone, or 28 Pound A Hundred Wi. 28671 

4 Stone, or 56 Pound >= 4+ 1 Hundred Dr. 4 

8 Stone, or 112 Pound | 1 Hundred C. Wr. wh "WM 
5 Hundred jr Hogſhead Gr ny : 4 N 
o Hundred 5 7 Pipe or Butt Stone ſo will C 

20 Hundred J II Tung or Load az 4Ounces £ 

nn es Wei gi : 

' [24 Grains of Wheat 1 Scruple 9 96 Drams in 24 
3 Scruples Dram Pound, 288 Scru- 
8 Drams 2 1 Ounce {ples in a Pound; 

WIL) Ounces er, 9933 Grains in 2 


— Pound. 


Long 


— 
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Long Meaſure. 


* * 


1; 7 Barley Corns 1 -1 Inch —_ _ h 
Inches | i Palm Mile, 80 yo 
80 1 Inches, or 3 Palms Foot Inches 215 é 
Feet ; 1 Yard a Mile, 5280 
Feet 9 Inches +14 +: Feet make a 
+ | 45 1 Geomet. Pace] Mile, 1750 
5 Feet, or 2 Vards. S | 1 Fathom Yards make 
: Yards 24 4 Perch ja Mile, 1056 
2 0 \ Perchor 132 Paces 1 Furlong Paces make a 
Ib. Furl. or 320 Perches 1 Mile | 8 20, | 
n B Miles. i League - 2 Mile. Or 1 
57 Cloth Meaſure. 
e 4 
184 


e 2 nel (2 . _ . 16 Nails one Yard. 
Quarter =)! Ell Engliſh 20 Nails one Ell En gliſha 
ces; Quarter 1 Ell Flemiſh 12 Naus: one El] Flemiſo. 


Dy Meekive, 

2 Pints or Pounds -1 Quart 

nd 2 Quarts iu Pottle 

1 22 Portles II Gallon 
2 Gallons 1 Peck | 
4 Pecks E |] 1 Buſhel Land Meaſure: 
5 Pecks . =} 1 Buſbel Water Mealure 
4 Buſhelss | | 1 Coomb 
2 Coombs 1 Quarter 
4 Quarters - 1 Cbalder 
5 Quarters - 1 Tunn, or Me 
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| 
h 
| 

| 
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. 


113 Months and one ws 


4 Weeks Month 


Year, or 365 Days| 


— 


Liquid Meaſure. 
2 Pints 1 #2 Quart 
12 Quarts 1 | 1 Pottle - 
2 Potiles | 1 Gallon (Herrings 
8 Gallons | 1 Firkin of Ale, Soap, o 
19 Gallons 2 1 Firkin of Beer 
2 Firkins 25 1 Kilderkin 5 
12 Kilderkins |= | x Barrel, or 36 Gallon 
142 Gallons. | Tierce 
163 Gallons _ R 1 Hogſhead 
12 Hogtheads | | bipe or Butt 
2 Butts, or 250 Gallons- 1 Tunn 
TIME. 
| 60 Seconds I Minute 
60 Minutes » | 1 Hour | 
24 Hours = | Day Natural 
J Days LS | 1 Week | 
| 1 
I 


Sometimes a Fraction is expreſſed Decimally ; and in 
this Caſe an Unit is ſuppoſed to be divided into ro Paris, 
and every one of thoſe 10 Parts, into other 10 Parts, 
whereby Unity is divided into 100 Parts. Again, every 


of thoſe Parts are ſuppoſed to be divided into other 10 


Parts, and then Unity 1s divided into 1000 Parts ; and ſo 
as far as you pleaſe: e 


In any Decimal Fraction, the Denominator is not ex- 


preſs d, but underſtood; and the Numerator hath a Point, 


or Comma prefixed, to diſtinguiſh it from an Integer. 


So if a Pound be divided into 10 Parts, 10 Shillings, ot 
5, will be thus expreſs'd, 28, but more accurately thus, 
Again, If a Pound Sterling be divided into a 100 Parts, 


5 Shillings, or x of a Pound, will be exprels'd thus, 23 


or 23. 


Thus 
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Thus you ſee the Denominator of a Decimal Fraction 
may very well be omitted, becauſe eaſily known, being 
always an Unit with as many Cyphers annex'd as there 
are Places in the Numerator, Es 


Note alſo, That Cyphers placed to the Lefr-hand of an 
Integral Number, or tothe Right-hand of a Decimal, nei- 
ther increaſe nor decreaſe the Value; but placed contra- 
ry, work contrary Effects; for as Cyphers placed to 
the Right-band of an Integer, increaſe the Value in a 
Tenfold Proportion; ſo Cyphers placed to the Left- hand 
of a Decimal Fraction, decreaſe the Value in the ſame 


| Proportion. 


So 5 Pound, by annexing a Cypher ro the Right-hand, 
becomes go Pound, Ten times more than before: So .5 J. 


or 105. by annexing a Cypher to the Lefr-band, becomes 
05, or I Shilling, Ten times leſs than before. But more 


of this in Necimal Arithmetick. =: 


%s 


„ ” 


— — 


oy EV Numeration we 16055 how t to ide or give a jul 


22 — 4 
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Value to, any Number propounded; which that you 
may wad obſerve the Nature of the following Table. 


1 T4 B LB. | 
F 
. 28 7 8 e, 

— — 2 Jad E 4 
. O „ NE 0 
= — 3 8 8 "7 Sha 1 | 
„ 
3% ͤ .. *.4 
v0 2 Ne 
VV 
353 6-3 ͤ 8 
„ 3:44 
= J 4 $4.3 


In the foregoing Table you may ſee how each Plad 
exceeds” the former Ten times, increaſing in Value 1 
wards the Left hand. 

The firſt Place is the Place of Units, the wad Ten 
the third Hundreds, the fourth Thouſands; and ſo on 


far as you pleaſe. 


The Denomination of the firſt Period, or of the firſt 


Places, is Hundreds; the Denomination of the ſecond Pt 


riod, or of the ſecond 3 Places, is Thouſands, of the thir 
is Millions. 

The fourth Period, if it had been annex'd, would han 
been Thouſands of Millions ; bur in Practice we han 
ſeldom Uſe for ſo Mage. a Number. 


Numerat ion. 13 


In reading the Numbers, it is convenient the young 
Learner exerciſe himſelf in the ſmalleſt firſt. and ſo pro- 
ceed to the greater, till he be perfect. le 

The Value of 7654327, being the 7th Number in the 
Table, will be found to be in Words at length, ſeven Mil- 
lions, fix hundred fifty four Thouland, three Hundred 
twenty one. Of the fourth, to wir, of 4321, the Value 
in Words at length will be, four Thouſand, three Hun- 
dred twenty one; and ſo of any other. 
And though the former Table go but to 9 Places, yet 
it is ſufficient to find the Value of any Number, though it 
contiſts.'of 90 Thoufand Place. 

A ready way in long Numbers, is, by pointing the Pla- 
ces of Millions, as in the Number underneath. 


1 
S8 2 .8 
„ bo 22 
33 
1 — . 
. =, © 
En i a 
O — = 
* — . —_ 
1 3-3 


765432345678987654323456789142 


1 


"5 th. 
8 N 4 8 2 _ LW. Oe. 
* ' \ N 


A DDr HQ. 


d be AP DITION is the Gathering together of divers 
Numbers into one Total Sum. 


Addition of Integers. 


Take care to place Units nnder Units, Tens under 
Tens, Ge. And for every 10, carry one to the next place. 


To 
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14 . Additian F Integers. 


Example. 


To work this Example, I begin i inthe 4216 


- Units Place, and lay, 7 and 4is11, ands 2974 
zs 17 place 7 under the L of Units, 2967 


and for the Ten carry one to the next —— 


place; then going to the place of Tens, I 10157 Total. 
ſay, 1 that I carried and 6 is 7, and 7 is 


14, and 1 is 15 ; ſer down 5, and carry 

one; then 1 I carried and 9 is 10, and 9 is 19, and 2 i; 
21; ſet down one, and carry two; then, 2 I carried and 
2 is 4, and 2.is 6, and 4 is 10, which being the laſt, ſet 
down, and the Toral Sum will be 10157, as in the Er- 


ample may be ſeen. 

Other Examples for Pratt ice. : 

41262 

: 12346 

46725632 71621 

12982624 32423 

378990167 4216 

34256782 2194 

42167142 2651 

46300001 3986 

29067892 7894 

— — 6724 

176 

N 729 

814 

| 672 

A 32142 72900 500 

12162 4678 27 

2164 290 42 

39786 46 61 

21214. WD 2 


Aadition of Money. 
In Addition of Numbers of divers Denominations, as 
Money. Weight, Meaſure, Ge. | 


We ball firſt begin wih Money, that being the moſt 
| Having 


common. 


oft 
ng 


| Having placed the Numbers given, to be added ih their 


order, (viz.) Pounds under Pounds, Shillings under Shil- 


lings, and Pence under Pence, &c. 
Then, 


For every 4 Fatthings carry one Penny, for 12 Pence | 


carry one Shilling, and for 20 Shillings carry one Found. 
. 5 Example, 
Beginwith the Farthings,and ſay,2 . 


2 is 4, and 3 is 7, and 1 is 8 Farthings, 21 12 7 1 
er, and carry 2 Pence 36 15 8 2 
Ito the place of Pence; then, 2 I carried 14 12 7 2 


ſet down a Cyp 


and 2 is 4, and 7 iS 11, and 8 is 19, and 18 15 2 2 
7is26 Pence; fer down 2, and carry 2 öꝛů—ꝛr j 


Sbillings; then 2 I carried and 5 is 7, 91 16 2 „ 


and 2 is 9, and 5 is 14, and 2 is 16; ſet 4— 
down 6 Shillings and carry 1 Angel, | 
which with the other 4 Angels make 5 Angels; ſet down 
Angel and carry 2 /. Then in Pound® wofk as in Inte- 
gers, and the Sum will be 91. 16s. 2 d. 09. 


Other Examples for Praice, 


Ven . 
. 365 16 8 1 
36 1 21 . 
4 7 9 > 178 18 8 3 
16 18 8 1 JJ 
74 37-7 3 . 
n 421. 112 7 1 
— . — nd 
224 19 6 1 "6 13S | 
— 100 60 o o 
3 724 16 o© 3 
„ 148 17 'To 1 
12.9 7. n 

13 * Nin ny - 
7-4-5 N 
r 146 17 11 3 
„„ 424 12 5 o 
D S048: 0 


| 
E | 
35 


; 


It 


Addition of Money. on: 


— —¼ — — — 8 — 


16 Addition of Weight. 

If your Sum be long, you may point it, or divide it 
into Parts; and the Parts added together, will be equal 
ro the whole, which proves the Work. 


Addition of Troy-Weight. 


Having placed your Numbers in order, that is, each 
under its own Denomination ; then, for every 24 Grains, 
carry one Penny- weight, for 20 Penny-weight carry one 
Ounce, for 12 Ounces carry one Pound. 85 


Example. 

Begin with the Grains, and ſay, 12 /b. ou. pw. gr. 
Gr. and 13 is 25, and 15 is 40, which 24 7 11 15 
is one Penny-weighr, and 16 Grains; 365 5 15 13 
fer down 16 Grains, and carry one Pen- 64 2 14 12 
ny Weight to the place of Penny- = — 
weights: In Penny- weights work as in 125 4 1 16 
Shillings; in the Ounces work as ix ͤ 
Pence; .and in the Pounds as in Inte- 
gers, and the Totai will be 125 1b. 4 ou. 1 pw. 16 gr. 


Other Examples, 

Ib. ou. pw. gr. ; Ib, ou. pw. gr. 
264-7 13 11 4216 7 1o 19 
142 8 18 10 3216  $--07 65 
219: 6 10 14 7146 8 1 16 
216 7 12 18 „„ 16 

94 6 10 8. 14742 3 03 » 


Addition of Averdupois Weight, 


Having placed your Numbers in their true places; for 
16 Drams carry one Ounce, for 16 Ounces carry one 


Pound, for 28 Pounds carry one Quarter, for 4 Quarters 
carry one Hundred Weight, . 


„ Begin 


i; 2 


V. 
5 
3 
6 


for 
"ne 
ers 


Prosff of Addition. 17 


| Example. 

Begin with the Ounces, and ſay, 10 C. 4. Ib. ou. 
Ounces and 5 is 15, and 8 is 23, 36 2 11 8 
ſer down 7 Ounces, and carry 1 Pound 14 t 17 5 
to the Pound; then 1 Pound I carry-- 64 2 13 10 
ed and 13 is 14, and 17 is 31, and. ——— 
11 is 42 Pound, which is 1 Quarter 115 2 14 7 
and 14 Pound; ſer down 14 and car. ——— 
ry 1 Quarter: In the Quarters work 


as in the Farthings, and in rhe Hundreds as in Integers, 


Te" 


2 


and the Sum will be found to be, 115 C. 2 . 14 1b. 7 ou. 


Other Examples. 

16. au. dr. C; „ . 

. 1 

7 699-264 16 

. nh 
1 362 3 ro 5 
„ „„ 
„ 1601 3 15 4 


There are other Weights and Meaſures: But he that 
underſtands theſe, cannot be ignorant of any other; if he 
but take notice of the Tables of Weights and Meaſure, 
in the Introduction, where he may ſee how much of one 
Denomination make one of another ; then the Work will 
be eaſy enough. | 

We ſhall therefore ſhew rhe Learner the Proof of Addi- 
tion, and ſo conclude this Rule. 


Proof of Addition. 
In Proof of Addition, add your Numbers downward, 
contrary to the common way, carrying as uſually ; fo will 


you avoid making a Miſtake in the (ame Place, if the To- 
tal Sum be the ſame both Ways, you are right, elſe nor. 


D Example, 


18 | Queſtions i in Addition, 


Example, 
In Money. InAverdupois-wr. 
"Wo. a „ MD 
146.9 9 . 
381 14 * 111 20 
6 „ A 84 
— — 755 
e ES 2 — 
— nan, Sum 990 2 4 10 


Proof 683 13 4 _ — — 
— Proof 990 2 og 10 


Queſtions in Addition. 


A Man at Mancheſter demands how far to Londen ; and 
was aniwered, from hence to Derby, is 38 Miles, thence 
to Harborough 32 Miles, thence to St. Albans 46 Miles, and 
ſo to London 20 Miles. 

Whar i is the Diſtance from Mancheſter ro London ? 

38 
| 5 * 
Facit 136, as in the Work. 48 
20 


Edad 2 


136 
* 
An old Man's Age was required, and he anſwered, 
I have 5 Sons and 3 Daughters, betwixt the Birth 
of each of my Sons was two Years ; berwixt my laſt 
Son and firſt Daughter, 4 Years; and 4 Years apiece 
betwixt the reſt of my Daughters; in my 2oth Year 
was my firſt Son born, and that is the Age of my 
Youngeſt Daughter. 
What is the Father's Age? 4 
Anſwer, Sixty Years, J 1 8 1 


+ 
O 


O > > > dS SP © DH 


87 


an 
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SUBTRACTION, 


Y Sirens we find the PDiSarence of any two 
Numbers, by raking or drawing the leſſer from the 
greater, whereby the Difference will appear. 


Subtraction in Integers. 


Take care to place Units under Units, Tens under 
Tens; and in caſe of Want, in Subtracting, borrow 10, 
and for every 10 ſo borrowed, pay one in the next place. 


nd EXAMPLE. 
ce 


nd Bought 7126 Bundles of Yarn, of which 1 have ſold 
1693 out again, What remains to (ell ? 


Place your Numbers as in the Margent, Bought 7126 
and beginning at the Right-band, ſay; Sold 1693 


3 from 6 and there remains 3, 9 from 2 I — 
— but 9 from 12 (for borrowing 10 Reſt 3433 
makes the 2 12) reſt 3, then go on, ſay- en 


ing, 1 I borrowed and 6 is 7, from 1 I 

cannot, but 7 from 11, reſt 4; Laſtly, 1 1 borrowed 
and 1 is 2 from 7, reſt 5 : So will the Remain be found 
5433, as in the Work. 


20 
2 
1 | Other Example for Practice. 
2 | 
: Lem 467256 From 5746 
4 Paid 414063 Sub. un | 
4 | . "RC — 
4 1 


D 2 | Lent 


— 
* 


Subtraction in Money, 
Lent at one time 4246462 l. 
at another 124216 


at another 62142 
at anotber 4215 
Lent in all 4437035 


Paid at one time 1263123 
at another 642162 


at another 82425 
Paid in all 1987712 
Reſt to pay 2449323 8 


Tn this laſt Example 1 add the Summs lent into one 


Summ and likewiſe what was paid; then Subtracting as 
| before, the Remainder will be found to be 2449323. 


Subtraftion in Money. 


In Subtraction of Numbers of divers Denominations 
we ſhall, as in Addition, begin with Money in the fri 
Place, and of the reſt in their Order. | 


Subtraction in Money is not much different from Inte 
gers; only Note, That having placed your Numbers right 
the Leſs under the Greater, and Pounds under Pounds, 
Shillings under Shillings, Sc. You muſt in Caſe of Want 
in the Farthings,. borrow 4, or one Penny ; and in the 
Pence borrow 12, or one Shilling; and in the Shilling 
borrow 20 Shillings, or one Pound, remembring alway 


rhe lower Figure one more than it is. 


to pay what you borrowed to the next Place, by calliny 


EXAM 


Le 


EXAMPLE. 
Begin with the Farthings, and J. . d. 9. 


fay, 2 Farthings from 1 I cannot, Lent 67 12 og or 


which ſet down; then go to tbe ——— 


Subtracfion of Money. 21 


Pence, ſaying 1 I borrowed, and Reſt 43 17 og 03 
{is 10, from 7 I cannot, but 10 — 
from 12 reſt 2 and 7 is 9 Pence, which ſet down; then 

proceed to the Shillings, ſay 1 Shilling I borrowed and 14 
is 15, from 12 I cannot, but from 20, reſt 5 and 12 is 17, 
which ſer down, and going to the Pounds, work as in In- 

Sregers, and the Remain will be 48 J. 17s, 9d. 394, 


| Other Examples for Practice. 
one | 


2 „ & & e 
8 Lent 142. 16 0 1 Lem 416 16 7 
Paid 79 13 8 2 Paid 198 14 9 


d. 
14 9 
19 2 
8 
14 6 
1s 3 
16 7 
1 
— — 


Paid 333 12 54 


Reſt to pay 
ar Fa - 5 0 —— = — 


- _ 


3 


ö SubrraBion 


Subrta8tion of Troy-Weight. 


| I Subtraction of TroyWeight. 


In Subtract ion of Troy- Weight, in caſe of Want i in the 
Grains; barrow 24, in the Penny- Weight 20, in the Oun- 
ces 12, and in the Pounds as in Integers ; remembring till 
ro pay whar you borrow to the next Place. 


5 75 


- Drei wb the Denies and Ib. ou. pw. or. 
fay 16 Grains from tGrains Bought 672 11 12 14 
* but 16 from 24, reſt Sold 149 08 13 16 

"and 14 is 22, Which ſet — — 
1 — then proceeding to the Reſt 
Penny weight, there you may — — 
work as in Shillings, and in the Ounces as in Pence, and 
in the Pounds as in Integers. 


x * 


Other Examples. 


1h, ou. pw. pr. Ib, ou. pw. gr, 
| Bought 674 07 04 10 Bought 4216 o5 07 11 
Said 154 d 11 06 Se 1982 ' of 106" 14 


a Reſt | Reſt. 


2 — — f _—_ * Med 


La —_ - "4 
— — 
0 v — " O 5 n 7 
7 


| SubcraSiion of Averdupoiſe-IV "Gp 


Having placed your Numbers in Order, as was intima- 
red before, ſubtract as uſually; but in Caſe of Want in 
rhe Drams or Qunces borrow 16, in the Pounds 28, in the 
Quarters 4, and in the Hundreds as in Integers. 


Begin with the Ouncef aba C. J. © tb,0m; 
'fay, 8 Ounces from 5 Ountes I Bought 142 2 11 5 
cannot, but 8 from 16 reſt 8, Sold 79 3 10 8 
and 51s 13, Which ſet down; — —1.— 
then 1 I borrowed and 10 is 8 
11, Which Subtracted from — — 
Þ 11, reſt o, which ſer down; then proceed t o the ie Quar- 
— ters, where work as in” Farthings, -and in the C's. work 
1 as in Integers. ED | 


Other 


_ 77 sue. 3 


| Other Examples... | CES 
„ a . . 
Bought 426 1 19 Boughe' 144 2 14 5 
Sold oy 3 25 Sold i 79 3 19 Io 
——— — 


Procf of Subtraction. 


To prove Subtraction, as thus; Add the Sum to be 
ubtracted to the Remainder, the 1 oral will be equal ro 
the Number from which you. were to  Subrract, if your _ 
Work be * | | 


Example in Money. 
. e 110 * 
V. "Sees C7 . 4. d. : 1 
1 | Lent 42 16 og | 
4 Paid 18 16 I 
_ 22 nn 4% 
Reſt 22 19 10. BR 
Proof 42 16 o9 1 | 
- 5 | : p | | 
a” I Troy-Weigbt, i 
in 4's, | | 
de C. ou. gr 
Bought 142 12 11 14 
old 79 88. 13. 17 
N. — Ke Add 
| Reſt 60 93 15+ 21 
— Proof 142 12 11 14 
1. | * | 
* | „%%% oth, A Bond 
| | 1 : 


24 Queſtions in Subtraction. 


A Bond dated in the Year 1685, How many Years ar: 
ſpent this preſent 17122 


From 1712 
Subt. 1685 


— ———mon—_———— 


Reſt 27 Years, the Anſwer. 


. — — 


The Author hereof was born in the Year of our Lord 
1660, How old is he this preſent Year 1712? 


. 1712 


——ůů —-— 


Reſt 52 Years, the Anſwer. 


What Newbie of Pounds, Shillings and Pence, added 
to 34 . 16 5. 82 I 4. will make 100 [7 


8-4 4 
From 100 0 oOo Oo 
Subt. 34 16 09 ol 


— — — 


Reſt 65 03 o2 03 The Anſwer. 


td. 


—_— 


— 


Mul 


orc 


ded 


many Shillings will 64 Yards ac eg Shillings the Yard. 


(24) 


* : * * * 0 * * 118 * v ST > 
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MULTIPLICATION. 


BY Multiplication, we Increaſe or Multiply one Num- 
ber by another, as oft as there are Units in either of 
the Numbers; and it ought to be perfectly underſtood by 
the Learner, who would know any thing of Arithmerick ; 
Thouſands of Queſtions in a great many Parts of the Ma- 
thematicks being relolved thereby. 55 

In Multiplication are three Numbers or Members to be 
well taken notice of. MET „  RTOn 

Firſt, The Multiplicand, or Number to be multiplied. 

Secondly, The Multiplier, or Number by which we 
multiply. 3 5 

Thirdly, The Product, or the Number proceeding, or 
produced from both. | 

In Multiplication it holds, 

As an Unit: To the Multiplier :: 

So is the Multiplicand: To the Product. 


So if one Yard Coſt 5 Shillings, what will 64 Yards 
oſte | . | | 

Here One Yard bears ſuch Proportion to 5 Shillings, as 
64 Yards will bear ro the Product. : 


To work this Queſtion, place your Numbers in order; 
23 in the Example following. 5 5 


. 
If 1: 5 :: 64 Mulriplicand. 
J Multiplier. 


— — a 


Product 55 Facit 320 Shillings, or 16 Pounds. 


Here I multiply 64 by 5, ſaying, 5 times 4 is 20, ſer 
down a Cypher and carry 2; then 5 times.6 is 30, and 
2 I carried is 32, Which ſer down to the Lefr-hand, the 
Cypher makes the Sum 320 for the Product: And fo 


Bur 


25 Multiplication of Integers. 


| Bur before we proceed any farther, it will be conveni. 
| ent to give you a Table of Multiplication, which the 
= - Learner ought to get perfectly by Heart, | 


f 


A Table of Multiplication. 


2] 3 456 7 2 : 
2] 4} 5|_81e[12.14]16]_18] 24 2 
9 30 9221151182124] 27] 36 
| 4 $2]1420[2428/32| 3648 
4 _3[9]520[25132135j491_45| 60 
il |_<[12[18124[30[3542/48] 54] 72 
3 Fa 
f | _£1:5[24]32]4<48156164_72]_96} Wii 
"n g|1 3127136145 54163172] 310108 car 
12124 36048060072 849608144 1 - 
— e et 
The ſoregoing Table contains the Multiplication of the ” 


Digits, one by another, or by themſelves, to which ve 
Gag added a Column of 12 by the Digits, for the uſeſul. 
nels thereof ; the reading whereof is ealy : For ſuppoſe the | 
Product of 7 by 9 were required; look for a Number a 

the Top, as luppoſe 9, and the other, to wir, 7, in wſ t 
Side, and in the Angle or Meetiog is 63, the Product re- 
quired ; ſo 8 times 6 will be 48, look 8 in the Top, and 
6 in che Side, and in the Angle of meeting, you will find 
48, and lo of any other. | 53 8 

In Mulriplication it matiereth not whether of the Num By 
bers is made the Multiplicand, or whether the Multiplier, 
for the Product is the ſame. _ | 
Oaly its more convenient to make the leſs the Multipli- MW | 
er, and then proceed to the Work by the following Rule. | ſet 


Firſt, Set down the greater Number, and under it the tin 
Leſs, Units being under Units ; Tens under Tens; then do 
drawing a Line under them, begin with the firſt Figure of i is 
the Multiplier towards the right hand, and by it multiply MW wi 
each Figure of the Multiplicand, obſerving for every Ten 


{0 


\ 


the 


5 
5 \ 


to carry one to the next place; then proceed to the ſecond 


Figure of your Multiplier, doing as before, only you muſt 


place your Product a Figure nearer to the left hand, and 


ſo proceed to every Figure, doing as before, and remo- 


ving every Product a place nearer to the left hand; then 
drawing a Line under them, add them as they ſtand, and 
you will have the true Product, which may better be un- 
derſtood by obſerving the Work of the following Ex- 
amples. e 


Example the Firſt. 


By one Figure. Mul. 1728 Multi plicand. 


by 7 Multiplier. 


Having placed your Num- 


bers as in the Margent, ſay 7 12096 Produ8. 
times 8 is 56, ſer down 6 and © 
carry 5 ; then 7 times 2 is 14, and 5 is 19, ſer down 9 and 


carry one; then 7 times 7 is 49, and one I carried is 50, 
ſer down a Cypher and carry 5; then 7 times 1 is 7, and 
five I carried is 12, which fer down, and the Product is 
12096. | | | | 
This Queſtion is the ſame as if one had demanded : 
In 1728 Weeks, how many Days ? 8 
Or in 1728 Lancaſhire Perches, how many Yards ? 
Or, in 7 Foot of Timber, how many ſolid Inches ? 
The Anſwer would hay deen alike in all. | 


* » 
Gl 


Multiply 3421 Multiplicand, 


By Two Figures. EE 
| WEE EH, by 36 Multiplier. 


Firſt ſay, 6 times 1 is 6, which 20526 
ſet down; then 6 times 2 is 12, 10263 
ſer down 2 and carry 13 then 6 ——— 
times 4 is 24 and 1 is 25, fet 1243156 Product. 
down 5, carry 2; then 6 times 3 $2 


is 18, and 2 is 20, which ſer down; then beginning 


with the 2d Figure of the Multiplier, ſay 3 times 1 is 3, 
Which ſer down under the _ Figure from the righr 
5 „ 


Multiplication of Intepers, 27 


hand 3 


| Leſs, Units being under Units; Tens under Tens; then 


each Figure of the Multiplicand, obſerving for every Ten 


25 Multiplication of Integers. 


Bur before we proceed any farther, it will be conver. 
ent to give you a Table of Multiplication, which the Ml Fi 
Learner ought to get perfectly by Heart. 


pl 
A Table of Multiplication. 8; 
| | | ye 
22154557 54_9 2 18 
e 
3 9125182124 27 36 
eee 36, 48 
ee eee 45] 6c B 
_6112118/24]30]36/42148]_54/_72 
T_7[14]21123135142149156} 631 84 MM 
ee eee 72/796 . 
9082736454372 C1 708 ma 
12124 [3648|60(72]84\961108[144 a 
e | e | pit el 
The foregoing Table contains the Multiplication of the ” 


Digits, one by another, or by themſelves, to which we 
Ker added a Column of 12 by the Digits, for the uſeſul- 
nels thereof ; the reading whereof is ealy : For tuppole the 
Product of 7 by 9 were required; look for a Number at 
the Top, as luppoſe 9, and the other, to wir, 7, in he T 
Side, and in the Angle or Meeting is 63, the Product re- 
quired ; ſo 8 times 6 will be 48, look 8 in the Top, and 
6 in che Side, and in the Angle of meeting, you will find 


438, and to of any other. _ 


In Multiplication it matiereth not whether of the Num- i B 
bers is made the Multiplicand, or whether the Multiplier, 
for the Product is the Wee. 
Only its more convenient to make the leſs the Multiplis 
er, and then proceed to the Work by the following Rule. 


Firſt, Set down the greater Number, and ander it the 


drawing a Line under them, begin With the firſt Figure of 
the Multiplier towards the right hand, and by it multiply 
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Multiplication of Integers. 27 


to carry one to the next place; then proceed to the ſecond 
Figure of your Multiplier, doing as before, only you muſt 


place your Product a Figure nearer to the left hand, and 


ſo proceed to every Figure, doing as before, and remo- 


ving every Product a place nearer to the left hand; then 


drawing a Line under them, add them as they ſtand, and 
you will have the true Product, which may better be un- 
derſtood by obſerving the Work of the following Ex- 


amples. 
Example the Firſt. 

By one Figure. Mul. 1728 Multiplicand. 
| ; | ; 5 Multiplier. 
Having placed your Num- — 

bers as in the Margent, ſay 7 12096 Product. 

2 


times 8 is 56, ſer down 6 and 3 

carry 53 then 7 times 2 is 14, and p; is 19, ſet down 9 and 
carry one; then 7 times 7 is 49, and one I carried is 50, 
ſer down a Cypher and carry 5; then 7 times 1 is 7, and 


| five I carried is 12, Which ſer down, and the Product is 


12096. | 
This Queſtion is the ſame as if one had demanded 3 


By Two Figures. Multiply 3421 Multi plicand. 
1 36 Multiplier. 

Firſt ſay, 6 times 1 is 6, which 20526 | 

let down; then 6 times 2 is 12, 10263 

ſer down 2 and carry 1; then 6 —— 

times 4 is 24 and 1 is 25, fet 19243156 Product. 

down 5, carry 2 then 6 time z . 

is 18, and 2 is 20, which ſet down; then beginning 

with the 2d Figure of the Multiplier, ſay 3 times 1 is 3, 

which ſet down under the ſecond Figure from che right 

= | ER ta hand ; 


— — 


— — — 
— — — —— — — — 


— — "TOS 
— „ 


— 6 


8 Multiplication of Integers. 


hand; then 3 times 2 is 6, which ſer down ; then 3 times 
4 is 12, ſer down 2, carry one; then 3 times 3 is 9, and 


9 — — — — — — 5 — — — —. a A 
4 — — — — 9 —— — — — = 
- - — — - — — — 
2 a 


" . — 
— — — — — — 


— 
— . . Ps er —— — 
» 5 

* 


1 is 10, Which ſer down and your Multiplication is finiſh. 


ed, But now you muſt add the two Products as they ſtand, þ 
as before taught in Addition of Integers, and the Sum is 
the true Product, to wit, 123156. When you had mul. 
tiplied by 6, inſtead of multiplying by 3, you might have 


taken half the Product of 6, ſetting it one place nearer the 
lefr hand, as you may ſee, This Queſtion is the ſame a 
if one ſhould ask in 3421 Yards, how many Inches ? 


Example the Third. 


By 3 Figures. Multiply 1642 Multiplicand 
by 231 Multiplier, 

Firſt ſay, once 2 is 2, — — 

once 4 is 4, vnce 6 is 6, 1642 

once 1 is 1; Secondly, 3 4926 

times 2 is 6, 3 times 4 is 1 

12,ferdown 2, carry 1; — 

and 3 times 6 is 18, and 379302 Product. 


1 Icarried is 19,ſerdown . 

9 and carry 1; then 3 times 1 is 3, and 1 is 4. Then be. 

gin wirh the laſt Figure and ſay, 2 times 2 is 4, and 2 

times 4 is 8, and 2 times 6 is 12, go 1; Laſtly, 2 times 

1 is 2, and 1 is 3. Theſe three Products placed and ad- 

ded as in the Example, give 379302 for the true Product. 
This Queſtion is the ſame as if one ſhould ask, In 1642 


Gallons of Wine, how many ſolid Inches? 


* 


Theſe Examples being underſtood, it will be needlel 
to explain any more; only take two or three for Practice 


Other Examples for Practice. 


(I.) Malt. 41265 And (II.) 462725 
= 1728 By 2007 
330320 3 2399075 
82530 925450 
288855 | 2 nn — 
41265 928889075 Prod 


71 305920 Prod (Il, 


(UI 


* 


Multiplication of Integers. 29 


(l.) Mul. 46725 And (IV) 1123456 

u. a. 2400 B 1000 
d, þ 3 888 — | — 
is 18690000 Prod. 123456000 
ul | 93450 44 — | 
„ * 

the Prod. 112140000 

E 


In the ſecond Example, I contracted my Work by 
omitting the Cyphers, only keeping their places vacant. 
In the third Example, I multiplied by 24, adding two 
cCypdbers to the Product. FLW | | 
nd In the fourth Example, I added three Cyphers to the 
| Maltiplicand, for one neither Multiplies or Divides ; and 
ſo of any other. 
Multiplication may be performed without any Charge 
to the Memory, by ſetting down the whole Product of 
the Multiplication of every fingle Figure, whereby the 
Carriage of the Tens will be ſaved ; but the trouble of Ad- 
dition will be the greater, as in the Work of the following 
Examples will be manifeſt. | LO 


be- 

I 2 "ho 

nes | „ 

7 Let it be required to multiply 7825 
' | B | | 

542 yy Ki 


16M Firſt, 7 times 5 is 35, which ſet 45135 
down, then 7 times 2 is 14, Which ſet 96 4 

down, 1 before 3 and 4 under it, and 7 = — 
times 8 is 56, ſet 5 before 1, and 6 un- 54775 Prod. 
der it. Laſtly, 7 times 7 is 49, ſet 4 
before 5, and 9 under ir, as may be ſeen in the Work ; 
which Numbers added as they ſtand, will be the true Pro- 
duct, which may be proved as in the common Way. 


Multiply 7825 
Hy 07 4. 
od. — 

Prod. 3477) 7 
* „ EX. 


4 3 


— 


Go _ Multiplication of \Integers. 


1 29 f 7 4 E Y 1 4 | 8 % l x. 171 9 
"= 2 F s p 4 * y- „ K Li : 
. F 3 „ ; | : IM . 
6 2 * Fr F \ EA F N 1 * - 


| ©2265 ack 
— — n -——— Multiply A2. 
The Work in this is the ſame as the © + By oy 991 n 
laſt, only it is 3 times rapeated; and —— 
when the Product of any Figure will 31045); 
not make 10, place a Cypher in tbe 659 5 
Place, where if it had mode Ten, or 21035 : 
aboye, the Fjgureabove. Ten muſt have: 847 4 
ſtood, which may be ſeen in the Woxk 31040 Mi”! 
it ſelf; ſo we will not trouble our ſelves 268 
or the Learner, with any more Ez —4— 
Westen 92d bubble ed 379495; WM; 


PROOF. 


0% dl ripe BIN SH: oc 1.7 01 8 
| d 4 © IC 
J 

Product 37% 


——— — —— . 8 


W 9 5 . 9193s 1 35 4 154 

Multiplication of divers Denominations, Wig 

| Before we make a end' of Multipication, it will f 

convenient to ſay ſomething concerning Multiplication uf whi 

Numbers of divers Denominations. And firſt, When one 

is of divers Denominations, and the other an Integer. 
72 * . 14 9 5 BEET 7 


] . DD 1 * p 9 0 4 » f L 
% : ; p , ; * . ? Of 2 4 : : | P LY L . ' b 4 8 
y A . 8 : . ; > 
"be _ EXAMPLE I. 
oy .® o | a L þ 2 En ? 5 1 * 7 : TY e. 7 2 ö — 


If a Pack of Tarn coſt 13 J. 17. 9d: What will; 
Packs coſt? gt „ 

Begin firſt with the leaſt Denomination, Multiplying by MW B 
the Integer, ſo proceeding from one Denomination to ano · toge 
ther, till you come to the greareft ; carrying ſtill from one 78 
Denominacion the Parts belonging to the next * tber 


9.3 


- 
* 


K 


ebener, ben 2 


50 0 | Ans „nn 5 
5 0 8 Fenn 44 8 * 150 tt l 28 
So in the Example, 1 100 ff, Ss Wy 
times 9 Pence is 45 Pence, or 3 Shi 5 13 17 9 
lings and 9 Pence; ſet down 9 Pence, | 3 


and carry 3 Suillings; then 5 times A 
$hillings is 35, and 3 Shillings is 38 i 69 88 * 
Shillings ; let down 8 Sbillings and BD 
catty 3 Angels; then 5 times 1 Angel is 5. and 318 4 
Angels; ſer down a Cypher, and carry 4 Pound 3 chen 
going to the Pounds, work as in 2717 Og $Sumes 7s. 
$13 and 4 is 19, fe Neck 0.9 and carry; then ; times 
[is , and one I carried is 6; which ot ne pen as in' the 
Wat, an and the Wer will be found to he 17 l. 1 8 9 d. 


=” 


* 4 


EXAMPLE II. 


YI A A G MN. LA 
If ic. of Tobacco coſt 30. 135. 9 d. 17. wt yill 
35 C coſt? a D327 . . 


Here 1 it will bo too tedious to Muktiphy by 35 
at once, I Multiply by the Ratio's of 353 to wit, 15 5 


ard 7, for 5 times 7. is 35 eee eee * 
Anſwer 1324. 11 5. 11 4 %% ieee 


80 f in we Exayiyhe 1 Multit phy 3 gags! 22 d. 7. 

14 4. 1 J. by 7, the Produchipk 1.5- 3 15 by 

10 l. 4 4. 3 J. and this Product I Mul- n 
api by 5, the Product will be a 
zel othe Example, 132 J. 119.114. 3 9. 
U _ is the 1 to the Cube: -- 


„„ 132 e 


= « a 
* $4 - 12 55 o * * 53 Yi ; : 
FE 4, Go 4 "I * 


- 


32 1 


the firſt Number gi ven by 6, adding the product to the | 
laſt Product before found 181 the eser of the Que 


tion: \ 5 * * 
LES 92, 42 id £20 cite be the ink, A 
= «7 | 1 4 I. d. 34 ; 

oben { mildly 15607 4 1 75 12 0 1 
by 9 firſt, and that Product, to win. ee 2g5r1 
Faq 135. 5 d. 17 . I Mukiply by 8, ——— ů — 
I 

8 


Which makes 47h i9's. 6 d. and ro” $2129 37 

this I add the Product, of 12 5. 7 d. 1 ** Woll, 1t51 

* Mahiplied by 6, tO Wir, 31. 15.94.” Süsse 
2 and che Sam 48.5 6 1 45 4. . 73 64 0 


che Auſwer. Wi ; © > 4 15 o ; 
þ, - TOW; V©O 300 4 Ao! *C- 13; 1551 1 1 | 
n 


I AA 
EXAMPLE Tv. 


Ax 60. 12 . 54 the Bag, what : will! 5 Bags of Car 
ton coſt. 2, 14 On $33 200 | 007 <0 hh 

— 1 * Alvi 10 E ol 5 121 0 daf nel 
Jo 

Firſt I Makighby 8 gs bat Produtt „ $08) 

by. % wbich makes 72, which wants 8 

E. 80 ˙3 — 2 the ns Produt was 

bar given, 2 Multiplied 1 & 4 98.5. £9: of 

= 2 two Products together for the, _Þ9 

ta the Queſtion, which is 3297 — — 


* 
., 


* 
* 


58 44% bo ve BD e nne 
s ** . : d * 
2 ; 4% 
0 5 114 4 74 Sam... 5-4 £--. 
: ; . MTS | : Sf TE 4 4 wk 
b 2 mu + * , 329 


* This Wee migbt have 5 wrought as under, b 
Multiplying by 9, and that Product by 9 again, which 
makes 81, roo much by one ; wherefore if from the laſt 


Product you Subtract rhe firſt given N umber, rhe Anſwer Wh 
will be found as before. 01 

Take av Example where both Ne i divers I 
Der ee * of n bee i 
. 7 8 4 3 1 * + 


putter gane, Damn; 365 


. 
a © 1 45 EXA LE * iy 


| 


ly A. 3 l + 5 1thec. 


eg. 14 00 


: | | Hp See the Wor 
J ? 3 | | 8 he 
— $ 14. 0% #- 
8 FR 1 Mal 11 by 9, N that 95 | | 
Product by 4. Which make 36; _ — — 
ben for the 5 C. I took A the firſt 33 09 09 | 
amber, which is the Prige of one 3 8255 
0 6 P 4 
' WHundred ; and for the 14 . I took — 
of Abe Ach part of the 3 0. vhich +” $95. 10" 00 
\ {Numbers added togerh r make 1 17 % 2 
| N bo 45 £5 4 {2 09 031} 25 
| 136 05 i ob 
ots . 1 | E ho | 3 — — . 
5 When 3 


reg; ali EET ations; the 
ame Kind, as. aunds 4 De and. gt, . 


dullings ard Pepce; - OR Faint take good N rice of, che 
n ee e yd Shatu 299% 80 c, OR, » 


Brf, Pounds Maltiglied by Pounds, Jo 8 
Secondly, Poundt Molcjplied- by;Shillings, every a0 is 
ne Pound, the reſt Shillings. 81 44 Lins AS) ST 
LD, Pounds Multiplied by Pence, every 12 is one: 

g: the reſt Pencgeſe. 
ken tbh, Shullings Multiplied by Sbillings, err 20:is 
Shilling, every 3 is 3 Pence, and each one 12 Fanhings, 
a4 tenth Parrsof a Farthing .. | 
ich . Bebi,  Shillings Mukiplied by — every 5 is a Fare 
laſt and each one 2 tenth Parts of a Farthing. : 41 + 
wer :$ixtbly and Laftly, Pence Multiplied by Pence, every 
eri Fartbing;: and every 6 one tenth Parr. 
ers TheReaſon whereof is dun mis TS Diagram ; 

1: inn] 34 202 0 10190 


* 11 143 0 Jos $4 > " . 7 $£3.4 +»: # # $47 Golan 


3 


a 4 Fs. 1 9 8 * "ag 4” 
* % 4 4 * I 4 " -— PI 1! 1 7 : 1 1 * 4 & 7 
* of + & E $4 2 4 7 4 JF. he 4 F 1 49.5 * * * ” - 1 , 5 % ; 

Oy , 4 F } : z FY * by) = 1 y « 4 | # * _ 4 » ; T * # af 
98 5 
' « * 4 by I Y . «x I . 3 * . 
* * » ©. . : e 
% + - - * * LY * — N 
» wa 


34 Mukiplication of divers Denominations. 


— W 9 p " bs a as ” 
223 r _— 
a + —— 6 . — . * * 
8 hd * | 9 rey ” 10 Fo WY 8 
2 N * a 
— 
o 


— . A oe ria A Dt: 17 ns DIRE 2-44 


e nt at Sat. = 
* 


: KY ) | i 
* 
f 2 2 
E W 
| o- . | 5 RH | 
. . 
| 
N 0 
re. K. LI M 
11 5 - — — — — — 
IN 0 AM O 
6 %. | | 8 | — 1 g 


Let there be two Numbers of three Dencthination 
given, and let A F be the Square or Rectangle, made of 
e greateſt Denomination” in both Numbers, E K and 


BG two Rectangles, made by Multiplying the 1ſt Deno- 


mination by the 2d ; the Product divided by an Integerof 
the greateſt Denomination'reduced into the Parts of the 
2d; the Quotient ſhall be of the ſame Denomination with 
the Greateſt, and the Remainder of the ſame Denomin# 
tion withthe 2d, © . oy 
2. FL is the Square of the 2d Denomination, which be- 


ing Divided by an Integer of the non, reduced into the 
al 


Parrs of the 2d, the Quotient ſhall be of the ſame Denomi- 
nation with the 24, and if there be any Remainder, ir mu 
be multiplied by a Number, which in the 3d Denominatr 
on is equal to an Integer intbe 2d, the Quotient ſhall be of 
the 3d De r And if there be yet a Remainder, i 
muſt be multiplied by a Number, which in the 4th Deno 
mina tion is equal to an Integer in the 3d, and divided u 
before, the Quotient ſhall be of the 4th Denomination; 


and ſo forward till the Remainder cannot be reduced into 


lefſer Terms. And thus we have done with the Square ot 
Rectangle ACIL. 9 3. C 


— of diver Denominiativne. 3 5 


3. CH and IO, are wo Rectangles made by the 
Makip lication of the Summ of the teateſt Denomination 
en, "by the Summ given, Which is of the 3d inferior 
mination; the Product ſhall be of the ſame Deno- 
mination with the 3d ; and therefore if that Product be 
greater than an Integer of the 2d Denomination, reduced 
into the Parts of the 3d; it muſt be divided by a Number, 
which in the 3d Denomination is equal to an Integer in 
the 2d; the Quotiens ſhall of the 2d Denomination, 
and the Remainder of the 3d, 
4. GM, and KP are two ReQangles made by multi- 
* the Summ of the 2d Denomination by the zd, and 
the Product being divided by one of the Integers in the 
greateſt Denomination, reduced into the Parts of the ad, 
the Quotient ſhall be of the ſame Denomination with the 
zd, and the Remainder muſt be multiplied by a Number 
which inthe Go Denomination is equal to an Integer, in 


the 3d, the Quotient ſhall be of rthar.gth Denoaicadbs, 
and the Remainder ſhall be the Numerator of a FraQtiog, 
whoſe Denominator is that former Diviſor. 

5. Lag, LQ is the Square of the 3d Denomination, 
which muſt be divided, 12 it my be, by one Integer of the - 
greareſt Denomination, red into the Parts of the gd, 
the Quotient ſhall be of the ath inferiour Denomination, 
and the Remainder ſhall be the Numerator of a FraQion, 
whoſe Denominator is the ſame Diviſor. 

This Diagram being well underſtood, the >. 
on of P b, Ing wo Pence, by Pounds, 


ud Pence, Py ge. as ma 25 
be- following Examples, FE age 

mi. x. AXAMPLE | 
ow | 1 $4. 64 Br aku 134. 


- * 1 7 6 3 * i 4 
* : ; . ; * ons a N a 4 ' £ 
th. 9 Bl 
. . : * 1 . 4 z 1 f 
Of . g s e *, $ __ "A 2 
* 7 . T ; F * * 
4 r I ; s | a 5 * 
5 , ' ; } „„ + 24% Th ' a 
; , d 3 ; : ! 13214 W ke £3 & £ 
_ $4 | 4 1 ; ; ; | 
- g „ 4 
4 


36 url of divers Denominations. 


e * Cet the Mork. 
be 165 1b 7 inakes 61 „ 
which ſet down. 03:05 6 
Secondly, 2 J. by 5 5.is 10,anv 02 12. 09 
3 1'by 12 1. is 36, whole um ꝛq 
is 46; which by Direction the 2d 96, 


will be 21. 6 5. Which ſet down, o2 06 - 0 
T hirdly, 21. by 6 d. is 12, and 003 03 : 
31:by 9 d. is 27, whoſe Sum is 3 00 7. 8 
0 which by Direction the 3d 05 03 0 
be 3 5. 34. 5 520 


Fourtbly, i2 5. by 5 5. is 60, — — 
which by Direction the 4th will 08 12 09 09 9 
be . 5. Which ſer down. 
ifchly. 12 4. by 6 d is 72, and 55. 5 9 d. is 45, wheb 
Sum i is 177, which by Dire&ion the 5th will be 59.34 
and 4 Tenths, which ſet down. 

Spell and Laſtly, 64. by 9 d. is 54, which by Dire 
Gion che &rb will Ve Tenths, and adding all as they ſtand 
the Summ will be the true Product; ro wit, 8 J. 12.94 
8 J. 15 Tenths, as may be ſeen in the Work it ſelf. 

1775 may likewiſe obſerve by rhe way, that when | 
Matt iplied by contrary Denominations, I Multiplied crof 
*wile boch ways, which in the like Caſe the Learner is u 


take Notice of. 
Se EXAMPLE II. 
Leet it be required to Multiply 2 5. 6 i by + 2 5. 6 d. on 
Pound being taken for the Integer. 
2 Shillings by 2 Shillingg, makes 2 d. See the 2 
1 9. 6 Tenths, then 2 Shillings by 6 Pence 1. d. 


makes 12, a d 2 Shillings by 6 makes 12. 2 6 
Rkewiſe, the Sum is 24; equal to 1 d. 0 4. 2 6 


> <a” . > PCS. 


8 Tenths. Laftly, 6 Pence by 6 Pence, makes — . 

36, equal :0 6 Tenths, which 3 Numbers $1 
added together, produce 3 d. 3 Farthings, I © 

for the true Product, and rhe Anſwer of the 

Queſtion. Thus you fee Fractions multi- — 

plied, become leſs in the ſame, Proportion, 3.3.1 


as Integers by multiplying become greater, 


5 
E- 


cti. 


| [cl 


> ET <2 2 S 
— 
. ronur Pts. 


3 


th td 
<> 


But 


ter of a Farthing. 


2 Shill, by 2 5. make 4 Shill. and 2 7. by 64, 2 6 


But if it were required to multiply 2 s. 6d. by 2 6d. 
and making a Shilling the Integer, then the former Dite- 
ions will not fir, but the Diagram holds for any. — 

But for this Caſe take the Directions following: wa 

I. Shillings by Shillings produce Shilling. 

II. Sbill. by Pence, every 12 1s a Shill. the reſt Pence. 

III. Shill. by Farthings, each one is a Farthing. 

IV. Pence by Pence, every 12 is a Penny, and each 3 
a Farthing. | 

v. Pence by Farthings, each 12 is a Farthing, and eve- 
ry 3 is a Quarter of a Farthing. 

VI. Laſtly, Farthings by Farthings, each 12 is a Quar- 


ND See the Wok, 
E RMP LE H. 4 


6 


is 12, and 2s. by. 6 d. is 12, Sum is 24, Which is —— 
2 Shill. then 6 d. by 6 d. is 36 to 3 d. So the 4 
Product will be 6 Shill. and 3z 4. 2 0 


2 


4 


Whereby you may ſee the Value of your Product alter- 
eth, according as you take your Integer, = 

Theſe Directions will not only fit for this, but may ve- 
ry well ſerve for the meaſuring of Board, Glaſs, Sc. For 
ſeeing a Foot is divided into 12 Inches, and every Inch in- 
to four Quarters ; the ſame Directions will fir, if inſtead 
of Shillings, Pence and Farthings, you account Feet, In- 
ches, and Quarters, — oo 


A Piece of Wainſcot is 8 Foot 6 Inches and 2 long, and 
2 Foot 9 Inches 3 broad. The Content of this Piece of 
Vainſcor is required. 9. 


4 
* 


2 | | nſw. 


38 Contractiont in Multiplication. 


ER 5 See the Work. 
Anſw. 24 Feet, and ſomething J. In. . 
more, as in the Work. 8 6 2 


Theſe Rules will prove of ex- 2 9 3 

cellent Uſe for thoſe Perſons tat — 

-underftand not Vulgar nor Deci- 16 

mal Fractions, in meaſuring ſu- 7 | 

perfictal Meaſure. a 6 
. 


„5 The Ar 
ContraQions in Multiplication. 


The foregoing Examples being well confidered, are ſuf- 
ficient for the induſtrious Learner ; we will here anner: 
_ Contraction or two, and conclude the Rule wich ſony 
Practical Queſtions | | 

To multiply by an Unit with Cyphers, was ſhewn be 
fore, together with another Contraction or two, ſo we 
fhall forbear thoſe, and name ſome others. | 
I. And firſt, ro multiply by 11: 12: 13, Sc. at one 
Operation. | | 

To multiply by 11, is but to ſet down the Multiplicand 
twice, the lower being removed one Place either toward 
the Right or Left Hand, 


EXAMPLE. 
Mukiply 4721 by 11, the Product will be 51931. 


Place your Numbers thus, 4721 or thus 4721 
„ 471 4721 


Prod. 51931 Prod. 51931 


To multiply by any of the reſt, is no more but to multi 
ply by 2, 3, 4, 5, Oe. and as you multiply, to add that 
igure of the Multiplicand which ſtands on the right hand 


E 1: 


Contrafions in Mulriplication. 39 
EXAMPLE. 


Multiply 12345 by 13: 5 
4 : See the Work. 


Firſt, I lay, 3 times 3 is 15, ſet down 12345 Md. 
, carry 1, and 3 times 4 is 12, and 13 Mr. 


dne I carried is 13, and 5 on the right —— 

and is 18, ſet down 8, and carry one; then 160483 Prod. 
times 3 is 9, and one I carried is 10, 0 
ind 4 on the right hand is 14, ſet down 4, carry one; then 
z times 2 is 6, and 1 I carried is 7, and 3 on the right 
hand is 10, ſet down o, carry 1; and 3 times 1 is 3, and 
I carried is 4, and two is 6, ſet down 63 and laftly annex 
1, being the firſt Figure in your Multiplicand, and your 
Vork is finiſhed. | | 54 8 1 


11 


_ Other Examples. 
X 1 | : 3 
me Mul. 6729004 Mad. 1 Mul. 54321 Md. 
df By "oY | Fes | © Mr. 
Wwe 127851076 | 8 | 869136 Prod. 


on WW 2. To multiply by 111, 112, 113, 114, 115, 116, Ge. 
at one Operation. ; EY 2 
To do which you muſt multiply by 1, 2, 3, 4, 5, Ce. 
rd and as you multiply, add thoſe two Figures of your Mul- 

iplicand which ftand to the right band. v7 


EXAMPLE. 
Multiply 654321, by 115 ; the Product is, 


See the Work. 
Firſt, I ſay, 5 times 1 is 5, which 654321 Md. 
ſet down; and 5 times 2 is 10, and i 115 Mr. 
' [Ws ir, ſerdown 1, carry 1; then :; 


imes 3 is 15, and 1 1 carried is 16 75246915 Prod. 
and 2 on the right hand is 18, and 1 A 
deyond that, is 19, ſer down 9 and carry 1; then 5 times 
is 20, and 1 I carried is 21, and 3 on the right hand is 24, 
i 5 and 


1 
that 


J. 


40 Contraflwons in Multiplication. 
an 2 beyond that is .26, ſer down 6 and carry 2; then; 
times 5 is 25, and 28 27, and of the right hand is 41, 
and 3 18 34, ſer down 4, carry 2; then 5 times 6 is-30, 
ang 3 is 33. and 348 38, and 4 is 42. ſet down 2, carry 4. 
WI b. 4 I add to 6, and that to 5, makes 15, ſer down 3, 
catry 1, Which 1::#dded-'to' the 6, makes 7, which: (et 
down, as in the Work. © 1153 0 


es > IO gti! F Bas 
7 2. | A _ 6 . l 
Medes Other Example. 
n ie 1 
ce 11 — ; # * { 4 
M.ul. 4246, by 1113 and 642341, by 119. 
1049 es 21 On” 18 5 5 Ip ; rr EN ” W | 
oe 4246 Md. 642341 Md 
Tat: III. Mp7 01.19 M.. 
1712 —— är „ — — 


471306 Prod. 7643857 Prod. 


3. To multiply by. 101, 102, 14033 104, 105, 106, &c, 
is no more han to multiply by 1, 2, 3,4, 5, Sc. and as 
you multiply, add tha F.gure of your Multiplicand that 
ſtande amext the right hand, except one, As you may ſec 
in che- Example. 5 e 


Fay, 6 times 1 is 6, which fer Mul. 4321 Md, 
down; an46 times 248 12, {ei down By 106 Mr. 
2, carry 1; then 6 times 3 1818, and — 
1 is 19, and 1 Which is the next but 458026 Prod. 
one to the right hand, is 20, ſet down _ ; 

o, Carry 2; then & times 4 is 24, and 2 I carried is 26, 
and 2 which is next but one, is 28, ſet down 8, carry 2, 
to Which add the next but one, which is 3, makes 5, which 
ſer down; to which add 4, and your Work is finithed, 
And the Product is 458026. ES 


Other Examples, 


ul. 427005 Md. And 604150 
C 


— 


„ oy Tet 


Many 


ny 


Proof of Multiplication. 0 41 
Many more Contractions might be added, but theſe 


being ſufficient, we ſhall deſiſt, and ſpeak ſomething con- 
cerning the Proof of the Rule. 2 


Proof” of Multiplication. 


There are ſeveral Ways to prove Multiplication ; bur 
the only Proof is by Divifion ; but that being not yet 
learned, we ſhall forbear that way for the preſent. _ 

Another way mentioned by ſeveral Authors, is, by caſt- 
ing away the Nines, both in the Multiplicand, Multiplier, 
and Product. But this way being Erroneous, we ſhall 
mention it no farther. | 

Athird way, and that which we ſhall uſe at preſent, is, 
by making Multiplication to prove it ſelf, thus: Make 


that which was your Multiplicand your Multiplier, then 


mulciplying as uſual, if your Product be the ſame, your 
Work 1s right, elle nor. 1 


EXAMPLE. 


Let it be required to multiply 5 1234 Md. 


By the Work, I find the product to be 151782. 


To prove which Mul. 123 Md. 
11 


| 151782 Prod. 
8 h Here 


an Queſtions in Multiplication. 


Here you may ſee the Work is contrary, but the Pro. 
duct the ſame, which is the Proof of the Work, and thy; 
of any other. 

We ſhall here annex a Queſtion or two to exerciſe Mu 
tiplication, and ſo conclude this Rule. 


Queſlions in Multiplication.” 


L Hide many Feet and Tails have 30 Thrave of Dag 
when 24 Dogs make one Thrave ? 


See the Mork. | 
Mul. 24 
. 
And 720 
By 5 


Facit 3600 Feet and Tails. 


II. How many 1 at Io a: Penny, will buy! 
Yoke of Oxcn of 101? 
See the Work, 


Iol, 
. Firſt, bring 10 /. into Shillings by 20, 20 
and then into Pence, by 12 ; and be 
caule 10 Sparrows are equal to One 200 
Penny, multiply that Product by 10, 12 
and your Work is finiſhed ; and the 
Anſwer Will be 24000 Sparrows. 


400 
200 
— . — 
2400 

10 


—— — — — 


24000 Sparrom 


III.! 


fo! 


ro- 
hug 


Jul. 


085 


1 4 
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III. If one Yard coſt 2 Shillings and 3 Pence, what 
will 60 Yards coſt ? 


— 5 ---- See the Work, 
Firft, Multiply 2 5. 3 d. by „ . 
8, and that Product by 7; and Mal. 2 3 
becauſe 8 times 7 makes bur By 8 
56, which is leſs than 60 by 4, 5 
— multiply 2 5. 3d. by < 1 8 
4; add this to the laſt Produsegeg 7 
by 7, and it gives the Anſweer. ———— 
6 06 02 | 

24. 3. d. multiplied by 4 makes o9 oC Add 

n 6 8 


This Method of finding he Value of any Number of 
Yards, Ells, Pounds, Hundreds, Sc. at any Price per 
Vard, Ell, Pound, Hundred, So. is of excellent Uſe for 
all Numbers under u Hundred, and ſo wn be beneficial 


for ſuch as Buy or Sell by retail. 


But in great Numbers we ſhall ſnew you another Me- 
thod in the Rule of Practice following. 

Vet ſometimes it may ſo hap that your Number, hank 
a conſiderable great Number, may be wroughc by this 


Method, as may more plainly be ſeen 1 in the following 
Queſtions 


IV. If a Pack of Yarn coſt 8 J. 16s. 5 d. what will 936 | 
Packs coſt ? Anſw. 29631. 16 5. 


See the Work. 
Firſt, | nkiplied by 8, and that Pro- JI. 5s. d. 
duct by 7, for 56, and char Product by 6, 8 16 5 
for 336, for 6 times 36 is 336. 8 
7e» 11 4 
1 3 

And ſo of many other. | 493 19 4 
, | 6 

6 2963 16 


Q 

de 
* 

80 


44 Queſtions in Multiplication. 


V. If a Hogſhead of Tobacco coſt 31. 7 5. 9 d. 14 


what will 729 Hogſheads coſt ? 
Anſw. 24701. 4s. 11d, 141. See the Wn, 
1 | „ . 
| 3 . 3 8% 99 
Firſt, I multiplied by 9, and that. —_— 
product by 9 again, for 81; then be: — 
cauſe 9 times 81 is equal to 729, the 30 o9 11 1 


Number given: I multiply that Pro- | q 
duct by 9 again, and it gives the an- — 


ſwer, as in the Work. 274 9 05-1 
2470 04 11 1 
| 9 


VI. How many Changes may be rung on 6 Bells 


See the Work. 
«2» 3 4. 5˙6 | 


Facit 720. | 
This Queſtion is wrought 1 
by rhar ſort of Multiplication, 2 
which ſome do call continued, 
which is nothing elſe but what 2 Changes on 2 Bell. 
Numbers you have given to 3 
be multiplied this Way; you 
muſt multiply the firſt by the 6 Changes on 3 Bell. 
ſecond, and that Product by 4 
the third, and that Product a- — = 
gain by the fourth; ſo conti- 24 Changes on 4 Bells. 
nuing till you have multiplied 5 
all your given Numbers, one 
into another. 


120 Changes on 5 Bells 
720 Changes on 6 Bell. 

Take another Queſtion in continued Multiplication. 
VII. What Number is that, which divided by 1, 2, 3. 
4, , 6, 7, 8, 9, will leave no Remainder ? 


Anſi 


Oueſtions in Multiplication, 45 
Anſw. 362880 found by Mulriplication of 1, 2, 3, 436. 


18. 9, continuelly one into another, the laſt Product is 
the Anſwer. | | 


VIII. In 1694 Years how many Months, Weeks, Dave, 
Hours and Minutes? | 


—— 
— 


p When 13 Months of 28 Days a piece make one Year, 4 
o {MW Veeks make one Month, 7 Days one Week, 24 Hours one 
— W:iural Day, and 60 Minutes one Hour. Facit 22022 
1 WMon:bs, 88088 Weeks, 616616 Days, 14798784 Hours, 
ad 887927040 Minutes. . | 
4 85 See the Work 
| WM The Anſwer is as in the Work. I694 Tears. 
you would find the Minutes in 13 
— Wo many Years more exact, yon — 
naſt note that in a compleat Year 5082 
Ne 365 Days, 5 Hours, and 49 1694 
Minutes, according to the Couj- 
putation of the beſt Aſtronomers ; 22022 Months. 
and that is the Reaſon that every "Ee 
Fourth Year is called Leap Year, — 
conſiſting of 366 Days; but the 88088 Weeks. 
Work annexed may ſerve well = 6 
enough for the Practice of the ——_— 
1 ule. 616616 Days. 
24 
l gore 
2466464 
1233232 
ls, „ | 
14798784 Hours. 
>; OS 
Is _ — 
887927040 Minutes, 


IX. In 205 Miles, the meaſured Diſtance between 
Mancheſter and London, how many Furlongs, Perches, 
Yards, Feet, Inches, and Barley Corns ? 

When 8 Furlongs make a Mile, 40 Perches make a Fur- 
long, 5 Yards and ?; make one Perch or Rood, 3 Feet one 
Tard, 12 Inches one Fgor, and 3 Barley Corns one Inch. 


ſn See 


. 
— — —— . 7§—ßF e ˙—˙ T -- —— — b Ents ee — 
1 —— — — 
4 p 7 — 
7 4 : - 
- 
. 
- 
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See the Work. 
205 Miles. 
8 
T ae] 1640 Furlongs. 
When came to multiply by 35 wn 155 
32 I multiply by 5 firſt, and 
for the 2, I took ; the Number 65600  Perches. 
of Perches, placing it orderly I . 
wr enn. — —_———— 
and the Sum of thoſe two were SF 
the Yards ſought. 3 
360800 Yards. | 
OY 
1082400 Feet. 
12 
2164800 
1082400 


— 


12988800 Inches. 


3 
33966400 Barley Corn, 
X. If one Yard coſt 12 Shillings, what will 142 Yatds 
coſt ? Anſw. 85 l. 45. 
| Mul. 142 
By 12 
17014 
1 


Facit 85 4 


Here I multiplied by 12, the contracted Way, and 
from the Product cutting off the laſt Figure, half the ref 
will be Pounds, and the Remainder, Shillings, 


XI. A 


X 


and 


Diviſion. N | 47 


XI. At 6. 64. a Yard, what will 142 Yards Coſt > 
Anſw. 46 J. 35. 


Here I multiplied firſt by. 6, for 6 Shillings, and for 
6 Pence, took ⁊ of 142, Which 3 add to the laſt Product, 
and from the Sum cutting off the laſt Figure, half of that 
Sam is Pounds, and. the Figure cut off Shillings. 


DIVISION. 


BY DIVISION we diſcover how oft one Number 


is contained in another, 
In —_— are three Principal Parts to be nk No- 
tice o 

Firſt, The Dividend, or Number to be divided. 

Secondly, The Diviſor, or Number by which we divide. 

Thirdly, The Quotient, or Number proceeding from the 
other two. 

Sometimes by accident there is a fourth Number, cal- 
led a Remainder. 

In Diviſſon it holds 

As the Diviſor : To an Unir : : 

So the Dividend: To the Quotient. 

So if 4 Yards coſt 32 Shillings ; What will one Yard coſt ? 

Here 4 Yards the Diviſor bears ſuch Proportion to an 
Voir, or one Yard, as 32 Yards, the Dividend dorh bear to 


the Dun, - which will be the Anſwer to the Queſtion. 


2 1 


48 Diviſſon in Integers. 
To work this Queſtion, place your Numbers as unde. Di 


neath ling 
3 SH. 14. Sh. | brous 
If 4:32:: 1 Facit 8 Note 
do q ꝑ 6 viden 
„ Fi whic 
4) 32 (8 Shill. wir 

=: EI f 

0 


Becauſe 1 doth not multiply, I divide 32 by 4, ſaying, 
how oft 4 in 32 ? Anſwer 8 times; which I place in ny 
Quotient as you ſee, 15 


Diviſion is either Single or Compound. 


Single Diviſion is when the Diviſor is but one Figure, 
and the Dividend but two at the moſt, as in the Queſtion 
before- going. And this ſort of Diviſion may either be per. 
formed by the Memory, or at moſt by the Table of Mu. 
riplication, by ſeeking your Diviſor on the top of the Table, 
running down the ſame till you find the Dividend, and o- 
ver againſt it, in the firſt Column, is your Quotient ſought, 

Compound Diviſion is when the Dividend conſiſteth of 
many Places, and the Diviſor of one or more Places. 

When a Queſtion of Compound Diviſion is propounded 
to be wrought, you muſt proceed according to the Work 
of the following Rule. „ 

Firſt write down your Dividend, making a crooked Line 
at either end thereof, that on the Lefr-hand ro contain the 
Diviſor, and that on the Right - hand for the Quotient; and 
having placed your Diviſor in its place, diſtinguiſh witha 
Point, ſo many Places of your Dividend towards your Left. 
hand, as are equal, or next exceeding your Diviſor; and T 
asking how oft your Diviſor is contained in the ſaid Summ, Diy 
the Anſwer muſt be placed in your Quorient on cheRight- 
hand the Dividend; then multiply your Diviſor by the Fi- 
gure laſt placed in your Quotient, ſetting your Product un- 
der your aforeſaid diſtinguiſhed Summ ; and drawing 


LI. ine under both, take the lower from the higher, and to che 


Remainder, point and bring down your next Figure Ll 
| iv 


Jer 


ing, 


Dividend, with which proceed as you did with your di- 
firguiſthed Number, and ſo on till yon have pointed and 
brought down all the Figures of your Dividend. And 
Note, That as many Points as you have made in your Di- 
dend, ſo many Figures will be in the Quotient; all 
which will be made more plain in the Work of the fol- 
lowing Examples. 


 "EXAMPLE'I. 
By one Figure. 


Divide 12096 5 
| By 7 See e Kur. ? 
Having. placed the Numbers asin 7) 12096 (1728 
the Work you ſee, make a Point un- REES 18 - 
der the 2d Figure of your Dividend, 7 
and ask bow oft 7 in 12; Anſ. once; — 


then placing 1 in your Quotient, ſay 38 

once 7 is 7, Which placed under 12, * 
nd Subtracted from it, teſt 5, t0 —— 
which point, and bring down the next . TEE 
Figure o; then how oft 7 in 50. An. 14 


times; place 7 in your Quotient, — — 
zying 7 times 7 is 49, Which Subtra? 56 
Qed from 50, reſt 1, to which point, DA 
nd bring down the next Figure, gz; — 
then how oft 7 in 19, Anſw. 2 times o 
let 2 in your Quotient, ſaying 2 times 7 is 14, which Sub- 
act from 19, reſt 5, to which point, and bring down the 
alt Figure of your Dividend 6, asking how otren 7 in 56, 
4rſ. 8 times; place 8 in your Quotient, ſaying 8 times 7 
Is 56, which Subtract from 56, reſt o, and your Wark is 
iſhed, and your Quotient is 1728, as in the Work, 


This Queſtion is the ſame, as if one ſhould ask in 12095 
Days, how many Weeks? . 


mage to the ſecond or third. Suppoſe therefore 3 time; 
3 


50 Diuſon in Intepers. | 


EXAMPLE II. 
By Two Figures. 


Loet it be required to Divide 123156 


See the following Work, 


127 


Having placed your Numbers as in the Work, make: 
Point under 3, the third Figure of your Dividend, becaul: 
you cannot have 36 in 12, the 2 firſt Figures thereof. 

Tben ask how oft 36 in 123, or which is better, hoy 
oft 3 in 12 ; ſuppoſe 4 times; but I cannot have 4 times 
in 3, for you muſt take the firſt Figure of your Diviſor u 
oftner in the firſt Figure, or firſt and ſecond Figure of your 
Dividend, than you can have the 2d Figure of your Dir. 
for in the Remainder of the firſt, or firſt and fecond 


ut can have 3 times s in 337 that I can; whereforeplic 
in your Quotient, and multiply ing my Diviſor thereby, 


the Product (viz.) 108 I place under 123, and tothe R+ 
maindet, 15, point and bring down the next Figure 1, bons 
your Dividend; then how oft 36 in 151, or how oft 3 
15; Auſw. 4 times; place 4 in your Quotient, and mult 
plying the Diviſot thereby, your Product, ro wit, 144 
Subtracted from 151, leaves 7, to 
which Point and bring down the See the Work, 

next Figure 5; then * oft 36 36) 123156 (341 
in 75, or 3 in 7; Anſw. 2 times; S 8 
place 2 in your Quotient, multiply- 108 I 
ing your Diviſor thereby, your Pro- — 
duct (viz.) 72, brought from 75, to 151 there 
the Remainder 3, point and bring 144 
down your next and laſt Figure of —— 
your Dividend, to wir, 6, asking how 75 

oft 36 in 36, or 3 in 37 Anſw. © 72 

time; place 1 in your Quotient, ——— 

ſaying 1 time 36 is 36, Which Sub- 36 
tracted from 36, reſt o, and your 36 


Work is finiſhed ; and the Quotient — 
is found to be 3421. 
I 


Queſtion, the Quotient you 


lons ? 


By 


In this Example, after your 


which is the Numerator of a 

action, and the Diviſor is a 

Denominator thereunto, and 

be intire Quotient is 121353 
is the Work. 


The Value of this Fraction, 


mple. 
> 


Diviſion in Imegers 


The manner of Working being 
the ſame as in the laſt, we ſhall 
forbear rhe Explication thereof; 
for the Operation by . 2 Figures, 
being well underſtood, the Work . 
in any other will be eaſy. In this 


will be 1642, and is the ſame 

25 if it were asked, in 379302 ſo- 

ld Inches, how many Wine Gal- 

EXAMPLE IV. 
Divide 746324 


Divifion is finiſhed, you ſee 
there is a Remainder of 3139, 


51 

This Queſtion is the ſame, as if one ſhould ask in 
123156 Inches, how many Yards? 

EXAMPLE III. 
By three Figures, 


Let it be required to Divide 379302 


231 
| See the Work. 
231 ) 379302 (1642 


— 


281 


By 


"nab 
1386 


” 


—_— 


* — 2 a.m 


970 
lee 924 


* 


W 


452 
462 


„ 


— 


9 


6142 OF 
See the Work, 
6142) 746321 (1218742 


6142 


3139 


or any other inthe Parts of 
Lainzer, may be found as * Work of che following 
2 | 


E X« 


52 


Diviſion in Integers. 


EXAMPLE V. 


Ler it be required to divide a Prize worth 36832 
Pounds, among 1728 Men; and ler each Man's Par in 
Pounds, Shillings and Pence be demanded. 


After the Diviſion is 
finiſhed, there is a Re- 
ma inder of 360 Pounds; 
which multiplied by 20, 
brings them into Shillings, 


to wit, 7200, Which di- 


vided by the former Di- 
viſor, quotes 4 Shillings, 


and leaves a Remain of 


288 Shillings, which mul- 
tiplied by 12, brings them 
into 3455 Pence; and di- 
vided by the former Di- 
viſor, quotes 2 Pence, and 
Noughr remains; but if 
any thing had remained, 
it muſt have been multi- 
plied by 4, for Farthings ; 


and the like of any other, 
50 the Quotient, or each 
will be 213 J. 


Man's Part, 
4 4. 


Diviſſon may be performed without charge to the Me. 
morty, by making a Tablet of your Diviſor multiplied il. 
to the 9 Digits, and may prove of good Uſe tothe Leatn 
er; not only in ꝑrrat Numbers, bur by Practiſing a feu 
This way he will aitain ro a good K owledpe of Divifion 


1728) 368424 (214.4. 


Skill. in a Pound 20 


See the Work, i „ 


3455 
2282 
1728 

5544 

5134 


360 Remaind 


7200 (4 Shill 
6912 


. 288 Remaind 
Pence in a Shil. 12 
328 
288 


— 


3456 (2 Pence 


3456 


— 


o Rem. 


and be enabled to work easily without ſuch a Table. 


E 


ind, 
ill 


ind 


1 


EXAMPLE I. 


Let the Dividend be 67254, and rhe Diviſor 19. Make 
Table by Duplication, or Addition, or by Multiplication. 

Overagainſt i place your Diviſor; for 2, double 
your Divilor, or firſt Number; for 3, add the it | 
and 2d Number; the qth is the 2d doubled; the |, 
51h is the dumm of the 2d and 3d; the 6th is the 
double of the 3d; the 7th is the Summ of the 3d 
and ath ; the $rb is the 4th doubled; the gth is 
the dumm of the 4th and 55h, otherwile the Di- 
vilor multiplied by any of the 9 Digits, gives the 
Number in the Table overagainſt ſuch Digit. |g 
And after this way may a Table be made for any 


Diviior whatever, 


Diviſion in Integers, 53 


—} ON — 
— 
+ 


To work the former Queſtion, place your Numbers as 
uſual; then ſee k how far your Diviſor will reach into your 


Dividend, which will be ro two 
Places, which is 67; how oft 19 
in 67, and by the Table ſeeking 
for that Number, or next leſs to it, 


I find it 3 times, (vix.) 57, which 


I (et under 67, and ſubtract, and it 
leaves 10, to which Point, and bring 
down the next Figure 2; then how 


oft 19 in 102, and by the Table I 
find 5 times, (viz.) 95, which ſub-. 
tracted from 102, leaves 7, to 


which poinr, and bring down 5, 
the next Figure of your Dividend, 
asking how oft 19 in 75, and by 
the Table I find 3 times, to wit 
57, which ſubtract from 75, leaves 
18, to which point, and bring 


See the Murk. 
19) 67254(353573 


57 


102 
95 


73 2 
_— 
— | 
184 
171 


13 Rem. 


down the next and laſt Figure of your Dividend 4, asking 
bow ofc 19 in 184, and by the Table I find 9 times, to 
wit, 171, Which ſubtracted from 184, leaves 13 for a 
Remainder, and your Work is finiſhed, and the Quotient 


will be 353973 


EX 


54 Diviſion of divers Denominations. 
EXAMPLE WI. 


Let it be required 10 Divide 14672865 by 6425, 


See the Work, 
6425) 14672865 (2283 
[ 6425 | 12850 
311927 18223 
14125700 12850 
6322125 e 
6138550 43786 
Ree 51400 
8151400 m_ _ 
957825 23865 
N 19275 
4.590 


The making of the Table, and the working of the Ex- 
ample, is rhe tame as before; fo we (ſhall nor trouble our 
ſelves ro Explain it, but leave it to the Conſideration of 
the Learner. | | | 


Diviſion of divers Denominations. 


As in Multiplication, ſo hene likewiſe in Diviſion, we 
ſhall ſay ſomething of Diviſion of Numbers ot divers De- 
nominations. f . 

And firſt when the Dividend is a Number of divers De- 
nominations, and the Diviſor. an Integer; and for Exam - 


ple take the following Queſtion. 


I. If a Man in 12 Months ſpend 64 JL 18 . 9 d. 31 
What will his Expences be for one Montt? 


See 


Je- 


See 


Place your Num- 
bers as in the Work 


Joa ſee done, and ask 


how oft 12 in 64? 
Au. 5 times, place 5 
in the Quotient, for 


Pounds; then 5 times 


12 is 60, from 64, reſt 
4, to which Point, and 


bring down 18 Shi> 


lings, and ask how oft 


12 in 4. 18 3. or 98 


Shillings? Facit, 8 times, 
which place in your 
Quotient for Shillings; 
then 8 times 12 is 96, 


Diviſſon of divers Denominations. 53 


See the Vork. 
J. $, d. q. . 4. d. 7. 
12) 64.18. 9.3 (58.23 
5 
: & $6 
4 16 
_ 
2 8 5 
= 
9 0 
53 or 2 of 49: 


or 41. 16 3. which Subtract from 4 J. 18 5s. reſt 2 Shil- 
lings, to which Point, and bring down 9 d. then how 
oft 12 in 2 5. 9 d. or 33 Pence d Facit, 2 times, place 2 
in your Quotient for 2 Pence, ſaying 2 times 12 is 24 
Pence or 2 Shillings from 2 Shill. 9 Pence, reft 9 Pence, to 
which point, and bring down 3 Farthings ; then how oft 12 


in 9 d. 3 J. or 39 q. Facie, 3 times, place 3 q. in your Quo- 
tient, ſaying 3 times 12 1$ 36, or 9 d. 
Farthings, which is +3 or 3 of a Farthing. 
or the monthly Expence, is 5. 


So the true Quotient, 
83. 2 d. 34.3. 


from 


Take another Example. 

II. Divide 4 /. 15 J. 6 d. among 6 Men. 
. See the Work. 
) 

6) 4 -15- 6 %o 15 118 
4 10 8 
1 
1 TG 
And ſo of any other. 


9 d. 27. reſt 3 


5 6 Diviſion of divers Denominations, © 


An Example or two where both the Dividend and D. 
viſor are Numbers of divers Denominations. 


I. Divide 31. 17 4.6 d 34. by 121. 12 4. 6 d. 


Your Num- See the Work. 
c dt $60: 4f 
red ut in the 11212. 60 38-17 4 63. (2.100 
Work, ask how „ 


oft 12 Pound 44 05 0 

12 % 8 d. in 34 4. — —w— — 
17 5. 6 d. or how 8 12 6 2 
oft ia in 1. | 8 18 

Anſwer 2 times, — — 
place 2 J. in your ä £20.33 

Quorienr, and by 6 2 

it mukiply your — 

Diviſor by the | 0 


Rules in Multi- 
plication, and the Product 25 J. o5 5. o d. Subtract fron 
31 J. 17. 6 d. reſt 61. 125. 6 d. to which point and 
bring down 3 J. ſaying, how oft 12 in 61. 12 5. or 13: 
Shillings ? Anſ. lo times, place 10 Shillings in your Quoi- 
tient, and by it multiply your Diviſor by the Rules laid down 
in Multiplication of divers Denominations, and the Produd 
will be 6 J. 63. 3 d. which ſubtract from 6 J. 12 3. 6 d. 3 . 
leaves 6 s. 3 d. 3 J. Laſtly how oft 12 in 63. 3 d. or); 
Pence? Anſ. 6 times, place 64. in your Quotient, and 
by it multiply your Diviſor, which by the Rules befor: 
mentioned will be 6 5. 3 d. 3 J. which Subtract from 6 
3 d. 34. reſteth o, and the Quotient I find to be 2 /. 105. 64 


Take another Example. 


II. Divide 117. 6s. 8 d. by 31. 55. 


1 


Contradlions in Diviſion. 57 


=. "888 8he Wk 
1. 6. 0 1 4 4. s d. 82 


9 15 
1 1 31 © 
1 9.103 
14 & $7 
© 4c the. $50 
3 0 


ContraZions in Diviſion. 


For the 8 s Advantage, we will here annex 2 or 3 
Comractions 1 in Dae 


— 


ir I. And feſt to divide by any of the 9 Digits. withour | 
1 ſerring down any Figures but the n it (elf, 
- To divide by 2, is but to halve the _ : Examples. 5 


na Number, ſetting down the Figures Divide 7642, by 2 
%o the Quotient orderly under the — EE 
* Dividend ; ſo in the Example, 3 of Quor. : 3821 
7s 3, fer down 3, carry the 1 that 

on remains, then: of 16 is 8, ſet down 8, and & of 4 is 2, 
„and 2 of 2 is 1 ſo the Quotient i is 3821. OM, 


1 
To divide by 3 is to take & of the Divide 7426, by 3 
Number given; ſo of 7is2, f 1-4 — 
is 4, of 22 is 7, ot 16 is 3, and 1 + is 24751 
remains, which is r, and the Quo- . 
tient is 2475 7 
So to divide by 5, is to take: of Divide brows by 5 
the Number given, ſo here:; of 6 1s en 
of 17 is 3, of 24 is 4, r 2 1349 Quot. 
rand the Quotient is 1349, and ſo „ 
any other. en 


After 


2 ; C1 114 15 1 N 
58 Contractious in Diviſion. 


Naarn 


Diviſor be contained in your Multiplication. Table, ſo g 
of 67246 is 5603 52 for 28 of 67 is 5, of 72 is 6, of 4 u 
©, 07: 46-8 denn,, oO = 
| — 3 0 
II. Secondly. When your Diviſor is an Unit, with any 
Number of Cyphers annexed to the Tight hand, cut fron 
your Dividend the ſame Number of Places, the Remain- 
der is the Quotient, and thoſe out of a Decimal Fraction; 
ſo if 46575 Pound Sterling were to be divided amongt 
100 Men, every Man's Part would be 465 J. 15 J. if 
among 1000 Men, every Man's Part would be 46 J. 11. 
6 d, and ſo of any other. N 


III. When your Dividend and Divifor conſiſts of Cy- 
phers to the right hand. cut off an equal Namber of C- 
pbers in both, with the reſt proceed as by the Rules before 
given. So if 7962000 muſt be divided by 6600, cut af 
three Cyphers in both, x Part of the remain (viz.) 1327 is 
the Quotient ſought. | 


Eel 


IV. If your Diviſor have Cyphers annexed, and your 
Dividend none, cur off as many Figures in your Dividend, 
as there are Cyphers in your Diviſor, with the Remainder 
proceed as before; fo if 453555 maſt be divided by 12000, 

the Quotient would be 39 13888. x 


4681565 


IS _©65 | 
FE 390058 , > 


„ your Dividend and. Diviſor may be equally Di 
vided by any Number, without leaving any Remainder, 
your D. vidend and Diviſot may be brought into leſs Num 
bers. And if your Diviſar dwindle ro,an Unit, your lt 

Dividend will be the Quotient ſought. So if 672 were 0 
be divided by 48, your Quotient will be 14, for ſeeigt 
they are even Numbers, I balve them both as long as I cat 
So + of 43 is 24, of 672 is 336, again 2 of 24 is 12.0 

336 is 168: Again 2 of 12 is 6, of 168 1s 84: Again + 


Proof of Dig ion. 59 


618 3, of 84 is 42. Laſtly, + of 5 is 1, of 42 is 14, the 
Quotient ſought, becauſe my Uiviſor is become an Uaic. 


by, ao 4 See oy Dork, 
Tic Higher Not areallDiviſors ) 48 48 24 613 


The Lower Numbers are Divid 5 672 33676808442 
Proof of Diviſion. 


Multiplication and Diviſion murually prove each other: 
For in Multiplication, if yon divide your Product by 
our Multiplier, rhe Quotient will be your Mul:iplicand : 
Likewiſe in Diviſion, if you multiply your Quotient by 
your Divilor, the Product will be your Dividend. 


. 40 
4 


760 


Example i in beth, 


Multiply 41725 
By 6532 
83459 
12517) 
259350 


632) 26370200 ( 41725 Proof of the Malriplication 
+» 8 © © © 632 


2528 
— 82450 
1090 125175 
Wt + 250350 
4582 2637020 Procf of the Diviſion. 
4424 


1580 And ſo of any other. 
1 3 
3160 
3160 


— 


O 


I 2 Q. 


- Queſtions in Diviſion. 
QVEST, I. 
I. Divide 45462 Yards among 245 Men. 


See the Wark. 
246) 46462 (188 Yards 


246 


1 


8 r 


2186 
1968 


— — — 


2182 
„„ 


— 


214 
4 


856 (3 Quarters. 
738 


17 — 


118 
4 


— 


7 — 


472 (1 Nail. 
246 


ALLE 


226 Remain: 


Every Man muſt bave 188 Yards, 3 Quarters and on 
Nail, together with 335 Parts of a Nail. 


QUEST. 1. 


IL If a c. of Tobacco or 112 1b. coſt 21. 11 5. 4d. Whi 
will one Pound Weight Coſt2 . Anſo. 54.5: 


See the following Wark, 


fel 


Po 
M; 


Ohne 


Y hat 


Queſtions in Diviſion. 6 


31 
Firſt, I brought 2 l. 11 FY T7 | 12 
into Pence, and divided by 112, — 
zive 5 d. in the Quotient, the 112) 616 ( 5 Pence; 
Remainder multiplied by 4, for '560 
Farthings, and divided by 112, — 
gives 2 Farthings. 56 
. 
224 (2 Farth. 
„ 


QUEST. III. 


III. A Square Acre contains 160 Perches; Now the 


fide of a Field is 12 Perches, how much on che other fide 


will go to make an Acre ? Anſw. 13 rann and +. 


See the Wark ** 


QUEST: WW. 


IV. A Captain and 160 Soldiers an Prize Rae ON 
Pound, of which the Captain had +. for bis Share, the reſt 


was divided equally OY the Soldiers ? What was each 
Man's Part ? 


7 be Ca prain's Share 2 721. 86. 
aße. Ls ier's Share S 11 164.4 7 
tee the lll ut 


The 


— —— — — 


9 — - — 
—— OOO PAGE M ˙ —— . 7˖˙—˖—·˙· 2 — 


6a Nedudlion. 


3 J. 
The Prize 362 
— — 4. 
72 8 The Captain's Shue 
289 12 
20 


cc 


160) 57 5792" 06 Still. and 135 ot! 


5 * Ty ere Sbare. * 
3 ys Rt and | 
= thoſe 
292 üplie 
960 Fact, 
8 Dk ; P74 
And thus much hall ſuffice for Diviſion. 2 
D N 8 
R E DU CT TON. 
BY RE DUCTIO N, we a Money, Weight 
Meaſure, Sc. our of one Denomination into another, 
whereby we know how many of one Denomination are 
equal ro ſo many of the other. 
We ſhall (chough contrary to other Authors) divide Re 
duction into three Parts. 
Firſt, Reduction by Multiplication. 
' Secondly, Reduttion by Diviſion. 
rn Ne by ee and Diviſion ion. 
ö . 
Of tcheſe in their Order. 
duc ia by Multi plication, is when we bring a greater 
Denomination into 4 leſs, as Pons into Shillings, Pence 
into Farthings, Yards into Quarters or Nails, Se. 
| nn FLAT 29% 2, 5 


See the Work of the following Queſtions. 


: $4 


Reduction by Multiplication. 


are QUEST. I. 
Reduce 36 J. 7 5. 9 407 J. into Farthings. 


OW Firſt, I multiplied by A "and as 3 
8 | multiplied rook in the 7 Spillings, 36.7 

and brought the Pounds into wee 2 
thoſe Shillings, Nay wit, 727. ur . 
plied by 12, bringing an, 27 Shillings. 
Facit, bo, Pence A m warde , alt had 
[by 4, and adding 1 to the Product, —— 
brings them all into Farchings, | and 1 463 


your Work is finiſhed, F 
24 9 880 
34533 Farting 
ht — 
ws ov; E ; 7. U. 
In 672 Tens how may Quarters and Nails. 
e. "© ohy Work, 
672 Yards. 
367 pt 
7 2688 Quarters. 
4 
| 7 4+ - 3 47. 7 
1410752 Nails. ue 
et N 
ce QUEST. III 
„ Reduce 21 C. 29. 11 lb. into Ounces, 


Anſw. 38704 Ounces. 


63 Reduction by Multiplication. 


See the Woh, _ 
a 7. * | 
$03 If 
36 Quarters; 
. 28 
689 
_ Tn 


2419 Pounds. ; 


8 


38704 Ounces. | 
= | BY 


. a E S. T. IV. 


1 


Reduce 72467 Nobles into Groats. 
Anſw. 1449340 Groats. 


See the Work, (63 
72467 Nobles. Piat 


HE 1449340 Groats. 


"QUEST. V. 


In 6 Baggs6f Pepper, weighing each 3 C. 2 f. 11 Poundz 
how many PoundsÞ Anſw. 2418. Red 
Au 5 og 

; | ito P 

: la t 

oe 
hich 


Reduction by Diviſion. 


See the following Work. 
Or thus. 
C. K 1. vi C. q. 1b. 
3 2 42 1 11 
4-21 6 3435 
at 1 10 14 
4 28 


86 Quarters. 113 


28 " 
: 688 403 
: > 8 
2418 2418 Pounds. 


GEA 1. VI. 
| In 142 Hogſheads how many Gallons and Pints ? 


See the Work. 
142 Hogſheads, 
63 


63 Gallons make a Hoglhead, and 46 
Piats a Gallon.) e 


——_— 


8946 Gallons, ©, | 
8 1 


* 


71 568 Pints. 
Reduflion 2 Divi ion. 


ledudt ion by Diviſion, is, when we bring a leſs Deno- 
nation into a greater, as Farthings into Pence, Shillings 
uo Pounds, and Nails into Quarters or Yards, Oc. 3 
la this part of the Rule, we will uſe the Converſe of - 
boſe Queſtions we had in the former Part of the Rule, I 

ich will be as a Proof of the Work. Tr, ak 


K QUEST. 


66 Reduction by Diviſion. 
QUE 8 . 
In 34933 Farthings, How wany Pounds? 


Inſtead of dividiog the Far- 34933 Farchings 
things by 4, I took 4 part, and 8733. 1 Farthing 
ſo xx of that, to bring them into 72\7. 9 Pence 
Shillings, and from the Shil- 36. 7 Shilling 
lings J cut off the laſt Figure, 
and took half the reſt, inftead of dividing by 20; andthe 
Anſwer is 361. 7 5. 9 d. & 


4. 4 


QUEST. II. 
In 10752 Nails, how many Yards and Quarters ? 


See the Work. 
10752 Nails 


Anſ. 672 Yards: 4 2688 Quarters 


4 672 


QUEST, III. 
In 38704 Ounces, How many Hundred, Quarters and 
Pounds ? 
See the Work, 
16) 38704 (2419 Pounds 


32 8 — 43 2419 (86 
= | 224 4 21 C. 2 4. 11 lb. 
e | 179 
$0. 168 
— A. 
144 Anw. 21. C. 2 f. 11 1b. 
O 


QUEST, 


| of C 


Reduction 9 TIE ac "709 
9 VEST. Iv. 
Reduce 1449340 Groats into Nobles. 


Facit 72467 Noble. 


1449340 Gros. 
7s 72467 Nobles. 


QUEST. V. 
Fix equal Bags of Pepper weigh 2418 Pourid, the weight 


| of one Bag is demanded. 


28) 493 (14 OY | 


2418 
4 403 | 1 
Anlw, 3.0.2.9. 11, 123353 C. 2. 116. 
1122 
— 
11 Pound. 


QUES T. VI. RD 
In 71568 Pints ; how many Hoglteads 2 * 142. 


63) 6546 142 


63 
71568 Pints, 264 
— 252 


# 8946 Gall. 


68 


Redufion by Multiplication and Diviſion, 


Th 
| $I „ ſound 
Under this Head may be compriſed the Method of ex. WM oth | 
changing Coins, Weights and Meaſures that have n« WM equal 
"that immediate reference to one another, as thoſe ipoken by di 
of before; and is of excellent Ule to moſt Perlons, - à H takin} 
well Merchants as meaner Chapmen. 
We ſhall make all plain in the Work of the following 
Examples. 2180 „ 
5 IP Sa 
QUEST, l. dis 
93: 


Ia 672 Ninepences, how many 13 Pence 3 Pennies ? ſoug! 


In this or the like Queſtion, I conſider how many of oe 2 w 
Coin are equalto any Number of the other; and I find WM 6: fe 
that 3 Ninepences-are equal to two Thirtenpence hall 
Pennies. And which to make my Multiplicator, I conficer 
whether the Anſwer, or the Number fought, will be 
greater or leſs than the Number given; and accordingly 
I make the greater, or leſs, my Multiplicator. 

So here I conſider, That in 672 Ninepences, there are 
leſs Thirteenpence half Pennies ; ſo the leſs Number, i 
wit 2, is my Multiplicand, and 3 my Diviſor. 


672 | An wer 448 - 13 x 
1 | 


i BC — 


3) 1344 (443 


7 ES. Or thus 672 
—— Its double 1344 
14 5 18 448 the Anſwer, 


. The 


Reduftion-by Multiplication and Diviſion, 69 
The Method how theſe Diviſors and Multiplicators are 
{und in this and the following Queſtions, is thus; bring 
both your Coins, Weights, Meaſures, &c. into their leaſt 
equal known Parts, which may be brought into leſſer, 
by dividing them both by ſome known Diviſor ; or by 
raking or 3, Oc. as oft as you can. hs 


So in 9 d. are 36 Farthings. 

And in 135, are 54 Fartbings, 
Gay * of 36 is 18, of 534 is 27; 10 ñ TD 
16106. of 27 is9; f of 6is2, of 9 Then 2 go 
is3; ſo are 2 and 3 the Numbers 541271913 
ſought. W {5 
The other Numbers are Multiplicators and Diviſors, 
a; well as theſe two, but theſe being the leaſt, are moſt 


i: for Ule. 


SURE I. 


In 100 Thirteenpence Halfpennies, how many Nine 

pences ? V 
This is but the Converſe of the laſt, and by the Work 

you may ſee the Anſwer is 150. 8 


100 
3 


2 ms meg 
300 
fn. — 


x 150 Ninepences. 


| QUEST. Ill. 
In 672 Engliſh Ells, how many Yards Engliſh ? Anſ. 8 40. 
672 | 
. 


3360 


r ET CENT 


| 1840 the Anſwer. | 
he | QUEST. 


— 


70 Reduction by Multiplication and Diviſin, 


Converſe of the laſt. 


QUEST. IV. 


5 In 672 Elk Englifh, how many Ells Flemiſh 2 Wie 1 


1 Yard 5 is an Ell Engliſh, and 3 of a Yard an Ell Flemijy, 4 
Anſwer 1120, 


QUEST. V. 
In 642 Nobles, how many Crowns ? Anſwer $56, Ine 


642 
4 


3) 2568 (856 


24 


QUEST. VI. 
In 856 Crowns, how many Nobles? Anſwer 642. The 


OV EST, VL - B 


In 672 little Hundred, how many great Hundred? 
Anſwer 600. DES 5 e 
A Little Hundred is 100; a Great Hundred is 112. 


112) 67200 (600 | 
672 


__ ——— . 


©.--. 


QUEST. Long 


lala by Multiplication and Diviſion. 7x 


QUEST. VIII. 


R i 805 Great Hundred. how many Little Hundred? 
0 Anſ. * the Converſe of the laſt. 
QUEST. NK. 
ln 672 Guineas at 1 J. 15. 8 d. per Piece, How r 
ounds Sterling? Anſ. 728. 
| 672 See the Vorl. 
I3 Or thus 5 
— — 56 
2016 . — — 
672 The Sum 728 


9 6736 (728 


84 
33 Pence in a Pound 240012 
— "Ponca i a Guinea 261 © [13 
= 
96 
O 


he 
In the Second Operation, becauſe 1 4. 8 d. is the 172 of 


Pound, I take 22 of 672, which added to 672, gives the 
inſwer 728, as before. 


QVEST. 3X 


In 1 Pounds, 1 many Guineas ? Au. 672. 
The Converſe of the laſt. 


d? 


QUEST. Xl. 


| A Merchanr at t Amſterdam i is indebred to a Merchant at 
London in 2 b and would pay it in — Guilders 


T, 


ay | 


7a  TheGoltlen Rule; or Rule of Three. 


' Ars ih Sd EL 


at 2 Shillings per Piece, How many muſt the Eng; 
chant receive? Anſ. 6420. 27 F 5 iſh Mer. 


Two Shillings being the tenth Patt of a Pound, I only 
add a Cypher to the Pounds, and it gives the Anſwer, 10 
wit, 6420. | 9 | 

| QU-E SF. XI. 


In 672 Spaniſh Guilders, How many French Piſtoles, 2 
17 Shillings 6 Pence per Piece? | —_ 
Anſ. 76 5%, or 76 Piſtoles and 14 Shillings Sterling, 
see the Work 
672 
* 24 


350) 2688 (76 2 


8 


—— 


70 


1 
33 


245 


238 
210 


* — 


28 


* 


> The Golden Rule; or Rule of Three. 


JE is called, The Golden Rule, for the Excellency thereof: 
Sometimes it is called, The Rule of Three, or, Rule if 
Proportion, becauſe there are always three Numbers given 
to find a fourth, which muſt bear ſuch Proportion to the 
third, as the ſecond doth bear ro the firſt, — 
The chiefeſt Difficulty lies in ſtaring your Queſtion ; 
. which that you may do, obſerve the following Rule. 


The Queſtion Firſt and Third are of the ſame, 

The Miadle Number hath another Name, 
And which to make the Third you cannot miſs, 
I be unknown Quantity it always is. 


EA. 


I 


The Golden Rule; or Rule F Three. 73 


5 
EXAMPLE. 


ler. 


ol It 16 Yards coſt 5 Pound, Whas will 144 Yards Coſt 2 
l LE T4, 
Thas Stated, if 16: 5: 144: 


Here vou ſee the firſt and the thi ird Number i is Vards, 
unde middle Number is Pounds, and becanſe I wanted the 
Price of 144 Yards, I pur it in the laſt or third Place. 

This being underſtood, we will give you ſuch another 
Rule, for the working of any ſuch Queſtion, which is 
this chat follows. 


If the Fourth 10 Second wuſt exceed, then ed 
By the Great Extream it multiplied be; 

But if it muſt be leſs than Second, aim 

To multiply it by the leſs Extream. 


EXAMPLE. 
If 13 Packs coſt 326 Pounds, What will 39 kacke coſt : 
nſw. 978 J. „ 
1 L | © 
— 2 
2934 
= 978 
f: 13) 12714 (978 J, the Anſwer. 
of 
en ry 
he 
1; 
Y. 


74 The Golden Rule; or Rule of Three. 


Having ftated ycur Queſtion, as before, it may be eaſily 


ſeen, that the 4rh Number will exceed the 2d, for 5 10 
Packs muſt needs coſt more than 13 Packs; wherefore Num 
multiply the 2d, or middle Number by the Greater of i det 
the two Extreams, viz. 39, then muſt the leſs Extrean,Wi 
to wit, 13, be my Diviſor. 0 l 
So multiplying 326 by 39, the Product 12714, I « 
vide by 13, and the Quotient is 978 Pound, the Anne, 4 
SUES 1M: Ba 
If 64 Yards of Broad Cloth coſt 38 Pound 3 Shilling 
what will 5 Yards of the ſame Cloth coft ? Anſw. 3 . 
_ Becauſe your Numbers ought to be of one Denomins 
tion, befhre any Work can be done, you muſt reduce jj 
Pounds 8 Shillings into Shillings, then State and Wott 
your Queſtion as underneath. Th 
„ . | * 
It 64 : 768225 38 8 
| 4 : 20 2 
- ei, 124 
64) 3240 (60 Shill. 768 Shill, 
Cor 3/. the Anſw. Wo” 
384 
. a 
00 5 
Here I multiplied the middle Number by the leſs Ex: 00; 


t am, becauſe che fourth muſt be leſs than the ſecond, tis 
Reaſon is evident. | | | 

Note likewiſe, That your foutth Number muſt be of ti 
ſame Denominarion with your ſecond ; fo here your ſecond 
Nuwber being Shillings, your fourth Number or the 4 
{wer to the Queſtion is Shillings ; likewiſe ro wit, 6 
Shillings, which divided by 20, gives 3 Pound, the At 
{wer to the Quefiion, = 


"OUEST. UL 


If 6 Yards of Holland coſt 3 Pourd 12 Shilling: and 
Pence, What will 64 4 coſt ? hos 


Beto 


The Golden Rule ; or Rule of Three. 75 


Beſore you ſtare your Queſtion, bring the firſt and third 
lumber into Quarters, and your lecond into Pence, as 
| derneath. 


1 | 
i 7. „ 644 
N 6 1a 4 
er 4 20 1 
| NE S747 pen 257 Quart. 
24 Quar. 72 gb 
| 12 


18), 150 
* es 
3 870 Pence. 


Then ſtate and work your Queſtion as inthe following : 
ork, 


O. d. Qr. .. 22 75 
24: 870 :: 257: Anſ. 38. 16. 4.1 
2357 | 


6090 
4350 
1740 
5 223590 (9316 Pence. 

2: 7+ 776 = Pence. 
216 „ 6 
— 25 28.16. + 1 the Anſwer, 

73 

72 

3 | 

24 

150 
144 
== 4 Or I Farthing, | 


"ry 


— — — — - 
— _ I PDR 9 OR OO. > 


76 The Golden Rule; or Rule of Three, 


Pence, and 776 Shilitngs Divided by 20, which! is donely 15 


—— — — . — * — — —— ” 
Ee Geo n — ns > op Sg: N h 


— — 


% ˙ů . ͤ— CER 
— 
7 


1 
if 
| 


hy 


The fourth Namber being Pence, I reduce them int 
Sbillings by taking 55 Parr, which makes 7765. and g 


cutting off the lait Figure, and taking > of the reſt, 
QUEST. IV. | 13 
]f for 3 Weeks Diet I pay 11 Shillings and 3 Pere 16 


What is that a Lear? Oc which is the ſame, if 21 Day 


3 115. by d. Whar will 365 Days require? 


See the Work. _ 


W . It} 
IF 21: 133-77 $655 12 
135 | —_— 
— 7hH— 5 
182 Il 
1095 — 
365 135 . 
— — 18 f 
21) 49275 (2346 4 8 
4 AY EL 1915 2 64 
— — . 5. d. by : 
72 15. 65 the 4} 
63 Nee 
97 41 
84 
131 
126 
21 r 3 2 
OS U.EST. V. 


How many Yards of Velvet at 13s. 4 d. the Yard, wil 
1360. 125. Buy ? Anſ. 204 Yards, and 2 Parte. 
See the following Work: | 

134 


8 


No 1 4. 
13 + 4 
12 
— — 
30 
13 
1 

Nee, 160 

Jays | 

* 

13 

2 


— pw nw 


: The Golden Rule ; or Rule of Three, 77 


l. 5. „ 

136 . 12 Then ſay, 
3 pen. yd. i pence. | 
2732 II 160 2: 1 :: 32784 

42 : 


160) 32784 (204 22 


5464 
2732 320 
2784 "Jas 
640 
> 144 36 18 | 5g 
160 | 40 | 20 —|= 


QUEST. VI. 


A Soldier's weekly Pay which is 3 Shillings and 5 Pence, | 
is forborn for 3 Years 9 Months and 10 Days, What is 


then due? Anſ, ys 2 5. 4 4.5 
See the Work, 
. . 37:9 M:: 10 Days. 
1 8 365 28 Then lay, 
— — 1095 252 D. - Dos. 
41 Pence. 232 510-4 $41 55 1357 
Io | „ 
1357 Days. 1357 
| 5428 
Pence. 855 — 
7948 5 533637 
iS. 6612 ad. * „ * * 
tl 331. 24. 44.5 Z=79485 


— 2 PW a 


% 
| £ 
: 
3 
; 
* > 
F 
# 
4 S - oy 
* 
; 
? 
17 
4 * 
i 
45 
==” 
"4 
* 
1 
[ 
1 
; 
©) 
£ 
_ 
'S] 
$ 
* 
1 
£7 
EV: 
* 
3 
: 'F 
5 
i 
1 
1 
17 
0 
* 
1 
>; 
15 
Eo 
$.. 
[1 
1 
K 
'Y 
10 
1 
| 
% 
1 
f 
[ 
” 
ws 


| 
! 
| 
ö 
1 
| 
. 


9 


78 Te Golden Rule; or Rule 77 Three, 


R 
If 20 Men do a Piece of Work in 60 Days, In how mz. 
ny Days will 30 Men do the ſame Work? An/. 40 Day, 


See the Work. how 1 
M. D. M 


420 1 60:3: 30 


— d 


8 


30) 1200 (40 


120 


— — — 


—_ n — — We) 
— . ̃ — 7˙ —— ‚—— * 
— — 


— — 
———— —— 


This Queſtion, and (ome chat follow, are by moſt Au- 
thors eſteemed as Queſtians of The Rule of Tree In norle 
but we will not confound the fearner with ſuch need], 
no Diftinction berween The 

| Rule of Three Direct, and fuverie, Ihe Rule von have for 
working of your Queſtion being (uficignr in all Caſes: For 
here I conſider that the 4th Number fought: will be lels 
than the 2d, becauſe 30 Men w. needs require leſs time 
than 20 Men; whereivre I multiply rhe middle Number 
by the leſs Extream, and divice by the greater, and the 
Anſwer is, as in the Work. Q 
AY EST. VIII. 
How many Yards of Stn of a Yard broad, will line 
- aCloakcomaining 5 Yards+ in lengrh,and is 1 74. 4 broad? 
| = ee the Work, 
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QUEST, 


The Golden Rule; or Rule of Three. 79 


SUS. N. 


If 360 Men be in Garriſon, and have Proviſion for 6 
Menths ; bur hearing of no Relief till th end of 9 Months, 
how many Men muſt be turned out, that the Proviſion 
may laſt ſo much longer? Anſwer 120 Men. 


Mo. Men. Mo, 
Say if 6: 360: : 92 


ic. — 
Ld 


9) 2160 (240 Mento be retained, and the remain- 
3 8 der ro 360, (viz.) 120 muſt be 


38 -- turned out. 
36 
36 
00 
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If a Traveller go 160 Mile in 7 Days, when the Day is 
16 Hours long; how many Days will be go the ſame 
Journey, when the Day is 12 Hours long? Anſwer in 9 
Days and 4 Hours. 

See the Work. 
Ho. Da. Ho. 
Soy #f eise: 11: 
1 | 


08 
or; 


But many times you may have a Queſtion of the R f 
Three propoſed, that may require ſome Preparation before 
you can ſtate your Queſtion, either by Addition, Subtracti- 
om, Multiplication, or D.vifion, &c. As may be ſeen in the 


Examples following. 7 
1 QUEST 
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24 
460 | | 
220 3852 

10 1 

15 ; — 

8 64) 23112 (361 J. 2s. 6d. 
250 2 „ | 5 f 
— : 192 

391 
384 
72 
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84 or « 


Go Tb Golden Rule; or Rule of Three. | 
| QUES T. XI. 


A Merchant at London buys 64 Tunn of French Wins 
for 460 l. the Freight thereof from France to Londen cob 
220 J. for Loading and Unloading 10 /. for Cuftom 151 2 
the Charge of the Cellar 8 J. and would gain 2501, hy 


A Gentleman comes and demands the Price of 24 Tun WM *'? 
of the ſaid Wine. RES 

The Queftion is, what he muſt give? Anſw. 361 l. 25.64 

By Addition find the Total Summ of the Freight, with 
all the Expences and Gain; which is 963 Pound. 


Tunn, IJ. Tunn. 
Then ſay if 64: 963: : 24: 


QVEST, XI. 


If 60 Gallons of Water do in | 1 Hour's time fall into a 


Ciſtern, containing 200 Gallons ; and by a Pipe in the 
ſame Ciſtern there runs out 45 Gallons in the Hour; in 


how many Hours will it be filled ? Anſwer in 13 Houts 
and 20 Minutes, b 


1 Find 


The Golden Rule; or Rule of Thres, 81 
Find bow much iz fills more than it empties, by Subira- 
gion, which is 15 Gallons. © * 

CCC 
e 0.2 Then lay H'25 22 222001 © 
60 Filling Cock 15 206 (121 


50 
43 


. * 
* 7 
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. . bet PE 


ach a like Number. How many of 
Auſwer, 13 of each ſort, and he would have 8 l. nem; | 

Bring the Price of each ſort of Caule imo Sbillings, aud 
by Addition find the Summ of thoſe Shillings, which will 
be 320 5, and 216 J. is 4320 3. as you may (ee. 
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11 . the Price of an Ox, equal to 220 Sill. 
216 2 the Price of a Cow, equal to 40 
20 the Price of a Colt, equal to 25 
— the Price of a Hog, equal to 35 
bill, 4320 DES 
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| 320 
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Then, ſay if 320: 1:2 4320 
320) 4320 (13 Facit 
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82 The * Rule; or Rule 10 me. 


| 2 VU E 'S T. XIV. 
Two Perſons, A and B, ene from one Hank and bai 


go one Road; but 4 goes 3 Days before B, and Trav Tt 
30 Miles a Day; - B follows after, and Travels 50 Miles i .oofi 
Day: How many Miles, and in bow many Days Tuo fa 
vel "will B overtake 4 ? this | 
Firſt find by Subrra&ion how munch B exceeds 4 ah; pound 
then by Multi plication find how many Miles 4 hath Ta W 
velled at B 5 LI out; as under. given 
= 30 4's daily Travel ell 
B 50 2 | befid 
430 — way 
: 90 Miles which A hath Travelled at M :cout 
20 Exeeſss ſetting 8 there 
8 20 | M. D. / " Qion 
: Then fy 4027: : 90. , | 
He will overtake him at the Fr Poet 

end of 4 Days and a half; and 9. o 5 
will have Travelled 225 Miles. 4s rhe Anſwer. If 
„ obi. 
av E 5 * XV. nage 


In 460 Pounds, how many Shillings, Sixpences, Fou. 28 U 
pences, Twopences, and Pence, of each a like Numbe; 
may there be found therein ? Anſwer 4416. 
e lay if 25:1: : 110400 


. 110400 16 F. 
ot ) 2 (44 1 
d. 20 100 
12 1 4 
6 9200 Ro 
4 12 100 
2 — — — 
1 18400 40 
— 9200 25 H 
23 — | a b 
110400 150 


150 
The 1 is eaſie· 
8 


* 


The Golden Rule; or Rule f Three repeated. 
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oth | Sg 

eh The aforegoing Queſtions being well underſtood and 
5 (8 confidered, are ſufficient for the Underftanding both how 
ro ftate and work any Queftion in the Rule 4 4 : In 
ds Place therefore we will treat of the Golden Rule Com- 
ly; und; or, Rule of Three repeated. 

- We ſhall in the Practice thereof work the Examples 


given, by ſo. many fingle Rules of Three as the Queſtion ad- 
mits of; it being moſt conſentaneous ro Reaſon, moſt in- 
telligible ro the young Learner, and many times as quick; 
befides a great many Queſtions not admitting of any other 
way of Work, whereby the Rules before given. withour 
troubling the Learner with any more, will be ſufficient 
thereunto ; yet here and there, for the Reader's Satisfa- 
Qion, we ſhall name the common way allo: 
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QUEST. I. 


— 


If the Carriage of 20 Packs from Mancheſter to London, 
which is 136 Miles, coft 16 Pound; What will the Car- 
"yy of 12 Packs from Mancheſter to Cheſter coſt, being 
23 Miles? e „ 
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See the following Work, 


Firt I ſay, if 20 Packs coft 16 Pound, what will 12 
Packs coſt * Anſwer 9 Pound, 12 Shillings, 
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84 The Golden Rule; or 


Then ſay again, if 136 Mile coft 9 J. 12 f. or 192 Shi. 
nage, Whit will 25 Mile colt ? Anfwer 1 l. 19 5. 64 5 


M. Sb. M. 
1236: 192 :: 28 | 


- 
$644 + . 
a * 2 * 


1526 
{fi fine ene 
54 —— — TH 
136) 5376 (31956. 
Li 1 J. 19 5. 6 d. 5 


408 
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If you would work this Queftion at one Operation by 
the Rules commonly given, you muſt take Notice there 
are five Numbers given to find a ſixth, in Proportion 
thereto. | | 

Which Numbers muſt be ſo placed as the three firft maj 
contain a Supp ſition, and the two laſt a Demand; which 
that you may place right, let the firſt Term be of the ſame 
Denomination with che fourth, the ſecond of the ſame 
Denomination with the fifth, and the third with the Tem 
required. 33 5 

o in the foregoing Queſtion the Numbers will be dil 
poled in the following Order. F 


15 


* 


Rule of Three rgyeated. 85 


f TTT 
1f 20 136: 16: : 12: 28. Or thus, H 20: 16; : 12 
He ne bd 4 I. Nl. 
| + Rs. 
Then will your two firſt Numbers multiplied together 
be che firſt Number in the fingle Rule of Three, the third 
will be the ſecond, and the two laſt multiplied together, 
will de the thind, then will your Numbers ſtand thus, as 
jon ſee. 


112720: 16:: 336 236 28 
„ 0 5 19 
2016 1 
fr 
2720) 53376 (1 “. 336 
8 | 
| —— 
2656 ; 
| 20 my . . 
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25920 3 
24480 The Anſwer is 1 J. 19. 6 d. 7, as 
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86 The Golden Rule or 
, 4 4 2 E S 1770 II. 25 | 
If 20 Pound gain 16 Pound in 15 Months; what in 
of Money will gain 24 Pound in 3 Months. 


- Firſt ſay, If 16 Pound come from 20 Pound, what wil 
24 Pound come from? Anſwer 30 Pound, | 


; 4s 8 T.4 4 7 
* 7 3117 tt, p e 11 7 1. 
g f IT wi . Ov 1. 5 . 
HI, a0. „„ 2 „ # 
If 16; 20: : 24 
n' en . n 4 14 
4.4 * a # | 
w4 Js (4 k4\ ; 20 73 : 


16) 480 (300 
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| Then I ſay again, if 15 Months require 30 J. what wil 
3 Months require? Anſwer 150 l. the Number ſought. 


e 
If 15 Months require 30 Pound, + 15 
Months will require more Money, be- e 
cauſe it is leſs time: therefore I mul- 3) 450 (1501 
tiply by the greater Extream, and di- 3 


vide by the leſs ; and the Anſwer wil! — 


be found to be 150 Pound, as inthe _ 15 
Work. | = 1 
. 3 . 


This Queſtion may be otherwiſe ſtated, yer wrought by 
two Operations, as before; for you may ſay, If 15 Months 
come from 20/. what will 3 Months from more Money, 
becauſe leſs time? Anſwer 10004. | 


155701135: 
I i — 5 


3) 300 (190 


Gay af 
ill 24 


Gay again, If 16 Pound come fram 100 Pound, what 
ill 24 come from ? Anſwer 150, the Anſwer as before. 


WY TY Se . 
16 3 100-234 
16) 2400 (150 
186 

80 

80 

o 

Bat if this iou Were to be wrought at one ra- 


ton, you mufſt place your Number as before directed; 
ind ſeeing the Operation before was after ſuch Manner, as 
the one Operation was Direct and the other Inverſe, the 
Faſhion of your Work will be altered. for you muſt Mul- 
tiply them croſs-wiſe, viz. tbe firſl Number of the firſt 


Rule of Three repeated. 9 


rank, by the ſecond Number of the third rank; and the 


latter term of the firſt rank, by the firſt Term of the laſt 


rank, ſetting the Products under their own Multiplica- 


tors ; ſo will the Product ſtand ing under the firſt rank, be 


your firſt Number in a Single Rule of Three dire ; and the 


Product under the laft rank will be your third Number, 


and your middle Number the ſecond. 


See the Vork. 
„%% 4,2, 
is 11:20 2224.3 
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98 i The de, r; „ 
Then if 48: 20 2: 366 . Rn 


wh 
* > 1 . 501. The Anſwer as before, 


Wh 
or 151 
a 48 
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Fit 


The Golden Rule Compound. 


T have been the more large in the foregoing Queſtions, 
not only to ſhew the variety of the Work, but that ] miph 
be the ſhorter in rhe following Examples: In moſt of which 
I ſhall only Rare the Queſtion, and "give the Anſwer; 
n the reſt to the Exerciſe of the Learner. 
QUEST. III. 
| ' What i is the Intereſt of 672 l. for 7 Years, at Six fer 
Cent. Simple Intereſt 4 Anſwer 2.82 1. 45. 94.29. 
353 


© Firſt r IT 1 100: 6: 198 


40.32 Incereſt for one Year. 
Secondly, if 1 I : 40. -h 2 If 


E 282.24 
| | 20 


3. 4.80 
12. 


160 
80 


FL 9.60 
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7. 2.40 © 


% b 
6: N 
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QUEST, 


Rule of Three Rejeated, 89 
QUEST. Iv. 


What is the Intereft of 21 J. for 5 Months and 11 Days, 
ur 151 Days, at 6 per Cent. Simple Intereſt ? Anf. 10 f. 3 d. 


1 2 
Firſt, If 100: 6:: 21 Sedondly, If 265: 126 221 
ST | „„ 
Facit 1.26 126 
25 


D. 
57 


365) 196.260 (527 


If 12 Rood of Ditching be wronght by 2 Men in 6 Days, 
How many Rood ſhall be wrought by 8 Men in 24 Days? 
Ar. 192 Rood. 1 = 
| 6! > . 
iſt, If 2: 12: : 8 Facit 48 
D. N D- * 
2d, If 6:48: : 24: Facit 192 


If 20 Dogs, for 30 Groats 
680 40 Weeks to Graſs, © 
How many Hounds for 60 Crowns 
Me Winter in that Pluer ? 
| Anſ. 2000 Dogs. 71 


N 


'The-Golden Rixla; or | 


v6 8 


"he Operation, - 


TOES "To. Ob, rs: _ W. „ 
as If 2: 20 *: 60 Then if 40: 600: : 12 


60 40 
2) 1200 (6 12) 24000 (2000 | 
TRIO — ne je = AO” 


Ct a 


This Queſtion is the ſame as if one ſhould ſay, if 1 don 
Dogs for 2 Crowns be kept forry Weeks, how may Ml 400 
Dogs will 60 Crowns keep the Remainder of the Year, at tpl 


Winter Quarter, which is 12 Weeks ? 4 
QUEST. VI. 1 


If 12 Men build a Wall 30 Foot long, and 6 Foot big 

and three Foot thick in 15 Days, In how many Days wil 

60 Men make a Wall 300 Foot long, 8 Foot high 
and 6 Foot thick ? Anſ. In 80 Days. 8 


ee F. l. D. RE = D. 
Firſt ſay, If 30: 15 2: 300: 150 | 
Re 1 "5 | wu 
Then, If 6 : 150: 8: 200 | 
7ͥͤĩ ðù.T Ro ns 
Again, If 3 : 200: 6: 400 
Laſtly, If 12: 400: : 60: 80 


QUEST. VIII. 


If 35 Ells of Vienna make 24 at Hens, and 3 Ell a 
Lyons make 5 Ells at Antwerp, and 100 Ells at Anen 
125 at Frankfort : Haw many Ells at Frgnkfert make 4 
at Vienna ? Anf, 60 Ells at Frankfort. | 
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„ 3-6 34 1gor:% : 60 
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Vine. Ii. Hut. Aus. Fran ien. 
35 4% 1% . 12% 2 


Then you may ſee the firſt and 7rh Term are of one De- 
nomination, the 2d and 3d of another, the 4th and 5th of 
another, and the 6th and 8th of another; wherefore Mul- 
tiply the zd, 4th, 6th and 7th. eontinually for your Divi- 
dend, and the firſt, 3d, and 5th multiplied together, will 
be your Diviſor, and the Quotient will be the Anſwer to 
the Queſtion, (viz.) 60 at Frankfort | 
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630000 Dividend. 


By the way, we may Gbſerve, that in the working the 
Queſtions in the Rule of Three aforegoitip, we have con- 
anually uſed Multiplication before Diviſion, though it be 
a ont of a Neceſſiiy ; bur ſeeing Fractions are not yet 
Lenned, and in dividing there is often a Remainder ; __ 

| * 


is N 2 
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92 Contractiont in the Rule of Three, 
do it to avoid the Trouble of having a Fraction to mull 
ply, or elſe we may as well divide the middle Number b; 
thar Number which is the Dividend, and multiply thy 
Quotient by the other Extream, the Product is the Anſar 
to the Queſtion, as in the other way. 


* _ % 
. 
41 1 


"EXAMPLE. 


1 13 Packs of Wool coft 65 Pound, Whar will 14 
Packs of the ſame Wooll coft ? Anſw. 710 J. 


Pub n e gay 
Say; if 13: 63:2 4h 353 

13) 65 — 
VV 

25 


Here I divide 65 by 13, the Quotient ; I multiplied 
142 by, and the Product, to wit, 7 ro Pound, is the Anſwer, 


Contractiont in the Rule of Three. bo 
This being conſidered, you may oftentimes contra} 04 
your Work, in Queſtions of the Rule of Three. W 

And firft, if at any time you have a Queſtion given in 

I be Rule of Three Repeated, and the Firſt and Second Num- 
ber in every Operation be the ſame, you may contrat Wl 1 
your Work by dividing the ſecond Number by the firſt, ind 
and the Quotient will be a common Multiplicator, by Wl for 
which you muſt multiply all your third Numbers, and Wl nc 
thoſe Products will be the Number ſought. And thus will WM O. 
all your Diviſions be ſaved, except one, and that commor- cal 
ly a ſmall one. TY . 
EXAMPLE ©: --c: l 


4. B, c, and D, have 100 Pound Sterling to be di 
vided among them, in ſuch ſort, that as oft as 4 bath 3 
Pound, B muſt have 5 Pound, and as oft aa B hath 5 
Pound, C mult bave 7 Pound; and as oft as C bath 
Pound, Þ muſt have 10 Pound, What malt esch 


 ContvaFions in the Rule 12 Three. 93 
* Wl cha Proportion into one Sum, and 17 


itz h 


) 50h 90 i 3 110 4. x "= . ; 17 ; 
FE sf ac on e 232444 
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Or Shorter thus, if 25 
25) 100 (4 4 
100 3 3 4 


412 


"7: 4 * 
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E ee eee 


too for Proof, 


In this "EXE you may ſae there are T Diviſions ſaved, 
and that Diviſion you have, but a ſmall one; and there- 
fore will proye of excellent Uſe in the Rule of Fellowſhip 
and Aligation, where the firſt and ſecond Number in every 
Operation is commonly the ſame ; ſo hereafter, we wr 
cal this Method the LEA way in Fellowſhip. | 


een Queſtion of the Rule * e may wp per- 
formed by Multiplication only. 1 
Sometimes by Diviſion only. | 
Somerimes'by wo Multiplications, | 
12 by wo Diviſions, © | 
d, Sometimes by a Smaller Multi lication ul Divi 
mrhan your given Numbers allow of. if 


0 
1 
| 
| 
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94 ContraBione'in tbe Rule of Three 


Numbers. may be ſeverally divided by ſome comma 


the Queſtion. 


If ar any me your Diviſor, with either of the other If i 
Mealure. without leaving any Remainder, 1 e Di. 
viſor come to be an Unit, the Anſwer will iven by 
eee _ 5 28 in op following Exam __ 


If 6 Groſs of 1 lncle coſt 131 What will 48 coſt) 


Anſ. 120. 
. L 
6-2 1312 28. 
$1: "1-324 
8 
| — A He 
Anſ. 120 l. i gives 
7 8 If 
Here ; of 6 is 1, of 48 is 8, 3 rimes 15 is 16M) 
Pounds, the Anſwer, SLID whit 


But if eicher of the other Numbers come to be an Unit, 


the Work may be performed by Diviſion only; as in bs 
following Example. 


ww, 


If 18 Groſs coſt T7 Whar will 6Groſs coſt ? 0 40. 


„F 
iS: 13 2» 
* 35 12.7; 1 wet 
5 12 (4. U 
e ee ee 


Oo 


Here I take of 18 which i is 3. 2001 a yr part of 6 U 
1; then divide 12 by 3, gives 4 Pound, the * to 


If your Diviſor be exactly contained in both your 0- 
ther Numbers, the Queſtion may be anſwered by two 
Multiplications; ; as in the Example following. 


- 
6 + * $ 


* 5 G 


* "x 
- +2... 44 13 7+ P 


 ContraGiohs in the Rule: of Threz. ds 
If 3 Groſs coſt 91, What will 12 Groſs coſt d Anf. 36 J. 
Er. . r.. 


Here the 3d Part of 9 is 3, of 12184: : multiply 3 by 4 
gives 12, and that by 3 gives 36 ; the Anſwer, 


If you would uſe two Diviſians, divide your Diviſor 


20 I by your ſecond Number, and the 3d by that notions, 
mhich gives the Anſwer, 


BXAMPLE: 
If 9 give 3, What will 45 give? Anſ. 1 5s 
3) 9 (3) 45(15 
N 


9 
„ 1 2 9 , 
1 
15 
* 1 1 3 — , wg OY 
0 Oo g 


— 


80 diridin b quotes 3, and tha di 
. 
Sometimes you muſt uſe _ Mukiplication and Du. 
wa 50 rn ones, - 


If 48 Yards of Linnen Cloth coft 3 l. 125. What yi 
112 Yards coſt? Anſ. 8 l. By. 5-4 


A 2 11 
48 272: 2112 20 
24 72 :: 56 — 
12 „ 29: 60 
6271 12. 14 12 
3 — 
7 72 
3) 54 (168 
I... Sh 
20 
18 
24 
* 
1 
O 


You might have contracted yoiir Work more ſtill, h 
taking 5 of rhe firſt aud laſt at firft, and then ; of that; 3 
which would have been the ſame ; as you may (ee. 


Proof of the Golden Rule. : 


We will ſhew you how to prove the Rule of Three, and 
ſo conclude this Rule. bine 
If 4 Numbers be proportional, the Product of the two 
Means, is equal to the Product of the two Extreams. 
Hence to prove your Work, multiply the 4th Number 
found, by the firſt Number, and if that Product be equal 


to the Product of the 2d by the 3d, the Work is right; 
_-elſe nor. | Fw 


| Soif 74k coft 164. Whar will 45 llt coſt? . al 
"OF 2 „ : 


Proof of the Golden Rule. 5 


00 | 
Then the 4 proportional Numbers will be, 
8:16 :: 45 90 


; 45 8 
| 30 720 the Product ofthe i and 4: 
- OE” 
720 the Product of rhe 2 and 3. 


You ſee the Product of the firſt and ath is equgl tothe 

* of the 2d and 3d, which ſhews your Work to 

b__ | 

by Hence, if of 4 Numbers, the firſt be to the 2d, as the 
t: 34 is to the 4th, thoſe 4 Numbes ſhall be N. 

'M But if your 3d Number be leſs than the firſt, and re- 
quire more; or more, and require leſs, then the Product 
of your firſt and ſecond will be equal to the Product of 
your third and fourth. —_ 


oy = 


nd EXAMPLE. 
wo If 14 Men do a Piece of Work in 16 Days, In how 
a Days will 24 Men do the fame Piece of Work. 
a | | 4 
ht; 
Q 
L 


> - - _— —— 
_ : A 

« 5 "a 

2 


2. The, Rule, of- Prodice, 
1 ; 
| M. D. M. 
If 12 2:16:22 24 
12 
32 
19 


— — . 


24) 192 (8 Days the Anſwer. 
192 1 


” — RE — — — . —„U—ömd 1 - — 
—— — p 7—— e ee 
— — — — — — — 


| 
| 0 
| O 1 
| D. M.» i 
| — the 4 Numbers will Thy 12: 16 2: 24:3 
| „„ E 
3 W the 
72 192 34. 
Fd Wor: 
* ing 
| 19% lee. 
l 
ll Here you may ſee the Product of the firſt by the 24 is ; 
Ii! equal to the Product of the 3d and ach; which ſhews the 
| Work to be right, 
BM | SON | 
| fot 
| | = for 
| - The Rule of pz R AC TIB. 
| | a 
1 HIS Rule is only a Contraction of the Golden Mul, 5 
* aforegoing ; for when the Price or Value of of b 
Vard, Ell, Hundred, Se. is given, and the Price or Value 4 


of any other Quantity of Vards, Ells, Hundreds, * 
were required; the firſt Number being alwa You, 
the Queſtion max more quickly be N by the I the Ali 

quot Parts of a Shilling or Pound, as the 13 of 1 
Queſtion requires. It will be convenient to tteat firſt of Wh « 
ſuch Queſtions as may be wrought by the Aliquot Part 
of a Shilling; wherefore ig will be neceſſary to annex 4 
Table for that purpoſe, | 

k 


fide, k 


The Rule of Py 4 Bice. __ 


Ion 

Here I took firſt 5 for 4 dl. 1 
den 4 for 3 d. which added | At 7 d. the Yard, what 
werder, makes 392 Shil-] will 672 Vards coſtꝰ 
lings = co 194 12 5. the 3 

4 er, 3 | | 1 oy 224 
An = 

If I had taken, firſt 1 for] —— 
4d. then 55 for 1 d. or of 392 : 
6d, for one Penny, it gad 
been the ſame ; as you may | A. 19/, 139, 
try at your Leiſure. Ro” | 

Re 8 | Fe 

Here for 6 d. I took 4 of At 9 Pence the Yard, hat 
the 3 1 ſor will 144 Yards coſt > 
34.30f t id Number, — 2 
or 701 6 d. fox 3 d. both be- S 
ing the ſame; as you may 4 36=2Zof 72 
lee, and the Anſwer will be 
5 8. See the Work. 8 1008 | 


ö 


Here firſt, I took one halt 
for 6 d. and one half of that 
for 3 d. and 3 of 34. for 1 d. 
5 and 4à of 1 d. 2 for 3 9. 
which is juſt 11 4. 


before, give 35 J. 5s. the 
Anſwer; EF | 


17. 
whieh Sums added roge-| 
| ther, and divided by 20, as 


Eyes . Vs. 


eee,  & 
Ar 11d. 19. the Yard, 
what will 752 Yds. coſt? 


2376 * 
"+ HI 
94 y 
15 
703 


1 


4. 351 W u 55 
| We will now proceed to Queſtions that conſiſt of a 
I and ſome Number of Pence and Farthings be- 

t the Learner may underſtand all Varieties. 


. In 


{? 
* 
[i 


[ 


— — ——ů—— +» — 4 oli rh ——_ — — — 


M 5 'of  Prablice, 


102 

In this Queſtion TI ler the 
Number given ſtand for a 
Shillibg. and only. rake an 
J Part for 1 d. 2, and adding 
them together, gives 168 
Shillings, equal to 8 J. 2 5; 


the Anſwer. 


It is evident it will coſt 
143 Shillings and 143. 4 4 x 
wherefore I let it ſtand for a 


Shilling, and taking 4 Part 
for 3 d. and 2 of 34. for 3 


half-pence, adding all roge- 


tber, makes 196 Shillings 


and 7d. 2 2, equal - ay 167. 


7 d. 3, the Aft 


Here I ler i it ſtand for Is, 
then taking > for 6d. and 5 
of 64. for 3 4. and; of 3 d. 
for 1 d. 2, the Sum of all 


which is 270 Shillings, equal! 


to 131. 10 8. the r. 


£ 


for the further Exerciſe of 


Here follow ſome more Fa of divers Naturei 
For 3 d. I took 3 Part, and At 3 d. Faching 2 Farthin, 


for a Fafthing 12 Of that, 
and for a Farthing, I took 
2 of the Farthing,. and for 
rhe Quarter of the Farthing, 
z of the 3 Farthin 


Ar 3 d. 3 * Yard, wh, 
will 14g) Yards coſt > | 


1612 


4 87 2 5 
A 1614 oy 

At 164. J the Yard, why 
will 143 Yards colt? | 


335 9 T 

17 10 2 | 1 Pet 
£5 > £3 | one! 
1916 7 2 


en e I e er d 
An,. 91. 16. 7 d. 24. 


„ 
At 22 d. the Yard, wht! 7 
will 144 Yards coſt 


s + Pout 
I 
e 


Anſ. 13 l. 10 8. 


, Which | 
added together, m Les 414 
and 3 4 equal fo 2 1. I 5. 34. 


e Learner. 


4 Farth, the Yard, what 
will 144 Yards coſt? 


myo 
o 


45. 27 15 3d, 


Here I ſaid, rf TE : of 67. 1s 5,1 


vba of 72 is 6, then cutting off 
 Wihe laſt Figure, 5 the reſt is 
Pounds, and the Anſwer i is, 


The Rule of Practice. 


| A Table of the Aliquor Parc of # Shilling. | 


21, 165. 


In this Exzawple I took 2 7 


Part, and from that curing! 
ff the laſt Figure, and taking 


we reft gives the ene ' 
" ow, 4. a. bent = 
inp, 


ae off a before, 
Anſwer is 34. 10 6. 


ae i 


"a 4 


\ 


4. th. 
1 ſone 12 
112 lone 8 
F. 1 one 6 


one 4 Part. 
2 1 
one * 


The Uſe of this Table i is eaſy, for you may for that fo 
iPenny you muſt take x5 Part, for 1 Penny Half. pennyt 
one 8th Part, for 2 Pence one 6th Part; and ſo of any es 


Example 1. 
At 1 Penoy.the Yard, What 
will 672 Yards coſt ? 


— 


1 36 Shillings. 


Anſ. 2 l. 163. 


II. 
"Ar. I Peay 2 che Yard, ths 
will 672 Yards coſt ? 


— 


+ 80 | 
Te the Anſ. | 
II. 


| At 2 Pence the Yard, what 
Here I rack 26> Part, | 


E. 674 Tann coſt ö 
: TT 1 15 
5 An 17 1 12 5 


* * 2 A #3 is 0 


&F* 
Here 1 took * Parr, which 
made 168 J. equal to 81.8 s.| 


The Rule of pradite. 


Here I took one third 


Patt, which made 224 Shill. | 


55 equal to 110. 4 
ſwer. 281 a 


| 


a Hete 1 took 5 for 6 Pence, 


which made 336 3. equal to 


161. 165, the Anſwer. 


7d. 8 d. 9 d. 11 d. Iz d. &c. 
Aliquot Parts, as 5 d. into 3 


= ' * 
An. 11 l. 44 


| + 33(6 


het . / 


Ar 3 Pence the Yard, why 
will 672 Yards coft 


„ 
At 4 Pencehc Yard, wh 
will 672 Yards coft > 


* 
1 2214 


—— _ ____ 


VI. 
At 6 Pence the Vard, what 
will 672 Yards coſt ? 


1 Anſ. 16 l. 16 7 


After this Method may any Queſtion confiſting of de 
Aliquot Parts of a Shilling be reſolved. - 
But if your Queſtion conſiſt of un- aliquot Parts, as 54. } 


then it muſt be divided into 
d. and 2 d. 7 d. into 4 d. and 


3 d. or 6 d. and 1 d. 9 d. into 6 d. and 3 d. or 3 Three- f 
pences, and ſo of any other, as in the Examples following l, 
may 00 He ͤ 1 
Firſt, I took 3 of 672 for] At 5 Pence the Yard, what 
3 d. makes 168 Shillings ;| will 672 Yards coft? 
then I robk F of 672 for 2d. —— 
makes 112 Shillings; which} 3 168 N 
two Numbers Saen 1112 par. 
ther, make 280 Shilling, Ta 
equal to 14 Pounds; i e 2810 
oy: A4. 14. 


Her 


The Rub Y Proffce 103 


Here I took for 3 d. twice, Jar 6d, 1 Land what 
»d for one 3 75 Part will 41 "ards coſt 7 


zd. which added, makes 
11, 4d. 1 4. or, 2 13. 10 3 
417 i | 10 3 
; G0 To 1 
a lab Ae 
40 11. 15. 4d. 14. 
III. 


| 7 
Here I took & Part for Ar 3 Farthings the Ell, what 
4 , then 5 of that would | will 6725 Ells coſt? 
und for 3 Farthings, and | — — d. 
je Anſwer will. be 21 J. 00 .“ F840 7,5 
34 34. — — 


a 


| | IV. 
Firſt, I:reduced the Yards At 14 2 tbe Ell, what 


. neo Ells, Facit 582 7 Ells; will 728 Yards coſt? * 
4 | then for 2 d, I rook a 6th 4 

wan, and for the 1 J. 4 — 

d Part: Laftly, For the 5, I 2912 

i» cok + of the Price, of onEe' 1 582 * 

5 El, wvice ; and the Anſwer — 


wil be, as in the Work, viz; | 97 4. 
1 10 , 3 d. 27. 2. 72 9 7. 


at 


| 475 271 10 4. 3 4 09.2 


p Ve ſtall now proceed to Queſtions relating ro Aliquot 
Tal of a Pound z do wary } purpoſe take the following 


2 : , Aliquot 


104 


The Rule of Practice 


Aliquor Parts of a Pound. 


Sb. Pence : 


For | 
| 


— » 


O a ÞW NH NH = = 


| hs 
—_ 


> Takes 


th, 
"one 20 
One 12 
one Io 
| One 
One 
one 
One 
_ | one 
Lone 


Part. 


1 WI þÞ wr A0 


Examples follow. 


(1. | 
At 15. Yard, what 
1 6 1 ala Yard? ? 


—— 


Anſwer 7 J. 47. 


(2.0 | 
At 15 8 d. the Yard, what 


FE 244 244 Yard ? 
Facit 121, the Anſwer. 


| 63.) 
At 27. Vard, . 67/2 Yard? 


25 part is 6775 
Anſwer 67 l. 45. 


. (4.) 
At 27. 64. ee 072 Yard 
"2nd 


21 J. Jo 5. 


X is 


Avſwer " 
22251 4 Yd. i whit vos 
à part i 


is ed 
4 1250. 35. 44, 


At 45. Yard, what 176 Ya! 


.. 0) 
At 5:5. Yard, what 725 ns 


2 181 l. FE 


(s.) 
At 65. 84 the Yd. what L 
| Yard ? 
= part is 8 5 51 
Anſwer 58 J. 137, 44, 


. 
At 107. Yard, what 144 Yar! 


4 part is 


"om 
Anſmer ms 5 


mo. ſuch, the Sum of which will be the Anſwer to the 
Queſtion ; as in the following Examples may more fully 


appear. 


At 34. 7d, what will 144 N. At 115. 4d th Gr. what I50 
p — Groſt coſt ? — 


colt 
: for 2 Shill. is 141. 87. 2 for 10 Shill. is 75 
75 for 1 Shill. or cis is Of 10s. for 17. is 7 10 
iof2s. for 15. . r Of rs. for 4d. is 2 10 


TheSum is the 4 217. 125. The Sum is the 4. 85 l. 


— 


Yards co y —— Pound coſt ? 2 * 
part for 5 Shillings is 36 | #5 for 2 7. is 14 2 © 
7s for 2 Shillings 14 8|zof 25. forqd:is 2 o- 

1 — II of 44. for 2 4. is o 5 10 
The Sum 1s the anſ. Fo 814 — U—ũ— 
ee ©os. _ (Sum is the Auſ. 16 14 102 


id! 


td? 63.) WS (6.) 
At 15s. 6 d. C. what 721 C. At 17 s. 6d. the B. what 375 
colt? > = — 1 Pun. cot? — 

; for 10 Shill. is 360 10 [x for 103. is 187 10 0 


of 107. for 5s. 180 5 [; of 10. for 55. is 93 15 © 
f of 5 5. for 6d. is 18 o 6]Lof5 s. for 25. 6 d. is 46 17 6 


The Sum isthe 4nſ.558 15 61 The Sum is the 4»/. 328 02 6 


If your Queſtion conſiſt of Shillings and Pence, as in the 
lat, you may multiply by the Number of Sbillings, and 
alte the correſpondent Aliquot Parts for the Pence, accord - 
d ing to the firſt Table; and from the Sum, cutting off the 
lat Figure, and taking half the reft, the Anſwer will be the 
lame as in the foregoing Method; and in ſome particular 
Cales may be more convenient, and oftentimes more eaſie. 


b E x AM. 


The Rule of Practice. 105 | 


If your Queſtion conſiſt not. of Aliquor Parts, divide ir 


1 | r 
At71. Yard, what will 144 At 27. 4d. Pound, what 141 


...... . i AM AAA he 


4» AMR ͤ q — - - * 


106 The Rule of Practice. 


EXAMPLES. 


Sk eee (r.) - 2 be. * . = BY 4; (ob ; 
At 75. 1 d. the Ell, what will] At 9 5. 9 4. what 141 toy} 
144 Els coſt? | Multiply by 9 
Multiply by 7 — 
| Product is 1269 
Product 1008 ; 2 Of 141 for 6 d. is 70 6 
r Of 144 is 12 for 1 Penny. ⁊ of that for; d. is 35 ; 


Sum is 10210 N Sum is 13714 9 


1 
At 177. 4d. Yd. what 172 Tard? 


5 (a 
Multiply by 17 [At rl. 145. 9 d. > the an, 
— —d — what will 244 Tu. colt 
Product 2924 {Multiply by 34 0 
s of 172 for 4 d. is 57 4 — | 
„ „ 4.03.5 576 piſs 
— 2301 4 | * 432 i fo 
| BF. — — 2— | — — 
Anſwer 149 J. 17. 4d. Product is 4896 
| S {zof 144 for 6d. is 72 
4 - {[pofthatfor2g.is6 A 
3 5 1 1. 
1 22 f 2 5 ISum is = 501 lo | 
= UL GG 504001 5% 4 Ankwer 2504, 104. 


If your Queſtion conſiſts of Shilliugs only, you may con 
tract your Work chus. If your Shillings be even, multiph 
| your Number given by balf the Number of Shilling; the 

flirſt Fiphte to the Right- hand in your Product, is a doubt 
AM number of Shillings ; and in your Operation, ought to Mere 
ſer apart in the place of Shillings, the reſt is Pounds. tw: 


A 


C4 


7 


616 f the Yard, what will 
672 8 coſt ? 4 
ti f 2 
wr jt of 16 (viz.) 8 


with Sh. apart is 537 12 
\nſwer $370. 125. 


(20. 
\r 67. the Yard, what wil 
172 Yards coſt — | 
Gn 

FD 


Multiply by 


The Rule of a Pra; ce. 


Multiply by 


Pr. with Sh. apart is 


107 


* 


F< (3.) 
At 127. the Yard, what will 
172 Yards coſt ? 

{36d $02. 


103 4 


Anſwer 103 J. 47. 


3 

At 14 . the Yard, what will 
125 Yards coſt? 

CE, 14M 

7 


. — 


Multi ply by 


pt. with Sh. apart is 51 12 
Anſwer 511, 125, 


144 Yards coſt ? 


pr. with Sh. apart is 
"Anſwer 


(r., 5 
At 125. the Vard, what will 


| 87 10 
87 J. 10 f. 


Or you may multiply as uſnal; and when you have fi- 
niſhed your Operation, cut off your laſt Figure, doubling 
it for Shillings, and making the reft Pounds: 


Reampley follow: 


IE Rs 
At 8:5. the Bundle, what wil 
172 Bundles coſt? 


by 5 172 
Multiply by 4 


— 


618 


| 144 
Multiply by 6 
0 864% 
iy Anſwer 


861. 8 5. 


wo Shillings take the 2oth 


thoſe Reſults added together, 


P 2 


Anſwer 68 J. 165. 


Bur if your Number af Shillings be odd, work for the 
gteateſt even Number of Shillings therein, and for the odd 


part of the given Number; 
give the Anſwer. 


EX AM: 


— . GE HY CR AIAN EE GHY LH A TE FARE 


Sum and Anſwer 1461. 45. 


108 The Rule of Practice. 


EXAMPLE. 


OS 
At 17 5. the Yard, what will 


172 Yards colt? 
: | | 172 
Mult. for 16 5. by 8 
Product 137 12 
=; for I 5, is 8 12 


| » * Hogs 
At 197. the Yard, what wil 


the former way. 


| Tf your Queſtion conſiſts of Pounds, Shillings ardPence; 


for the Pounds multiply, and 
work by the former Rules. 


EXAMPLE. 


(1.) 
At 21. 177 5d the Hundred, 
what will 144 Hund. coſt? 


: 144 
Multiply by 2 


Product 
z of 744 for los. is 72 
z of that for 55. is 36 
xx Of 144 for 235. is 14 8 
= Of 5 5. for 5 d. is 3 0 


The Sum 
Anſwer 


———_— 


FCC 


413 3 
413 J. 8 5. 


288 | 


 1Anſvwer 


f 40. | 

144 Vards coſt? what 
Mult. for 187. by o 74. 
Product - 129.6 odué 
26 for 1 5. is - "Is of 34 
| — of 10 
Sum _ 1364 Wot 5 
Anſwer 1361. 16, {Wot 


for the Shillings and Pen 


„ 
If a Pack of Cotton coſt 111 
115. 11d, what will 11 


— 
Packs coſt ? TR 
| 111 
Same one Fig · nearer 111 
' d B+ he —— — 
Product for 11 J. is 1221 
>: for 115. is 61 1 


TZ Of 115. for 11 d. is 5 19 


1287 29 


12870, 25. 9d 


If the Price of one be given, and the Price of any otbet \ 
Number be required, i e with 2, 4, 4, or any other 


Part, ycu muſt work as 
for the Fractional Part take 


. the total Sum of which Parts will be the Anſwer to the 
' Queſtion, as in the following Examples may appear. 


fore for the Integral Parr, and 


ſuch part of the given Price; Wt 


EXAM 


170 
40.167. 34. the Hundred, 
what will we oe of 


or 40. Multiply by 45 
rodut 1 136 


of 34 for 105. is 17 

of 10s. for 55. is 8 105. 
of 55- for 1 5. 3d. 2 2 6 
of the given Price 2 8 15 
of that 1 4042 


2 


he dum 


1 


2 


Notation of Vulgar Fradtions. 


167 4 85 


109 


EXAMPLE. 


(2.) 
At 31. 17s. 6d. che Hundred, 


what will 144C. 29. 21 lib. 
coſt ? 144 02 21 


For 37. Mult, by we 


_—— 


— 


Produ&t 1 
z of 31 for 15s. 108 
x of that for 25.64. 18 
of the given Price 1 18 9 


7 x of that for 14 116. 9 85 
of that for 7 lib. 4 104 
Sum 560 13 032 


Anſwer 1471. 45. 8 d. 4 


Anſwer 5601. 13 5. 3 d. 39. 


But if the FraQtional Parts cannot conveniently be taken, 
ie quickeſt, eaſieſt and beſt way is performed by the De- 
cimal Rule of Practice 


— 


2 


** 8 


Te Docrine of V ULG AR 
FRACTIONS. 


Notation of V. ulgar Fradlions. 


N AT a Pulgar Frafion is, was ſhewed in the Intre- 
| dufion, and ſo needs no Repetition. 

A Vulgar Fraction is either Single or Compound. 
A Single Vulgar Fraction hath only one Numerator, and 


one Denominator, and is either Proper or Improper. 

A Proper ſingle F raction harh 3 its Numerator always leſs 
than its Denominator ; as 4, 1, 55, Oc. 

An Improper ſingle FraQtion i is when the Numerator i is 


; greater than its Denominator, as 5, It, 22, Oc 
1 


A com- 


110 Reduction in Vulpar Factions. 

A compound Vulgar Fraction is ſuch as hath mort 
merators and Denominators than one, as à of 4, ang ige. 
fily known by having this Word of, placed betwixt they, 
fo 3 of of +, is a compound Fraction: The Formation! 
_ eaſy ; for 7 Pence will be Fr of zr of a Pound, and thy 
Farthings is 3 of of = of a Pound, 

From hence proceeds another Number called a mix; 
Number, and conſiſteth of two Parts, the one Whole 
the other Broken; ſo 3 Yards and 3 Quarters is expreſs'{ in 
a mix'd Number thus 34; others are 11 #7, 144 A8, Oc, 

Things commonly expreſs'd by Fradjons, or broken 

Numbers, are the Parts of Coins, Weight, Meaſure, Time, 
Cc. as Shillings, Pence or Farthings are FraQtions in te, 
ſpe& of a Pound; ſo Quarters, Pounds and Ounces are 
Frattions, in reſpe& of a Hundred. 1 

And thus much for Notation. | 


Reduction of Vulgar Frafions. 


Becauſe Addition and Subtraction of Fulgar Fractiont cannot 
well be perform'd without the Knowledge of Reduction, we 
will firſt treat of it, and then of the reſt in Order. 

, By Reduction we bring Fractions into their leaſt equivalent 
arts, 5 | 
And into common Denominators, 

Or into one Denomination. ey 
By Reduction we find the Value of any Fraftion in the 
known Parts of the Integer. 3 

Reduce whole or mixt Numbers into improper FraQtions, 
OO” contra. 3 | 

As likewiſe compound FraQtions into ſingle. 

Of theſe in their Order. | : 

I. To bring Fractions into their leaſt equivalent Parts, 
may be performed ſeveral ways; a general Rule for which 
is either of theſe that follow. 

Firſt, Divide the Denominator by the Numerator, and the 
Divitor by the Remainder, if any be; thus doing till you 
find nothing to remain; your laſt Diviſor is the greateſt 
common Meaſure ſought; or Divide the Denominator by 
the Numerator, and likewiſe by the Remainders as long as 
there is any; the Jaſt Diviſor is your greateſt common Mes- 
ſure ſought, as before. | | | 

By which dividing your Numerator and Denominator, 
reduceth your given Fraction into its leaſt Parts. 
Nee, If your laſt Diviſor be an Unit, the Fraftioh is in 
is leaſt Terms already. 


Facit 


W F©FEAaO. 


IN 


— = © 


E X AM. 


Reduction of Vulgar Fractions. 111 


EXAMPLE. c 
let us find the greateſt common Meaſure of 555. Here I 
ride 629 by 555, remains 74; by which dividing 555, 
> 37 3 by which dividing 74, nothing remains: So is 37, 
wy laſt Diviſor, the common Meaſure ſoughr. 


; See the work, | | 
$55) 629 (t 


(en ERP 871-7 

le, — 

le. 740 555 (7 

we „„ we Ra. | 
The fiſt Way. 


f 2 ; 0 
„ 3 for the greateſt common Meaſure. 


* 555) 629 (1 
5 835 
74) 629 (8 
5 592 
be The ſecond Way. — 
| | 370 629 (17 
* 37-. 
259 
259 
1 | Facit 37 as before. 0 


0 Then if you divide 555 and 629 ſeverally by 37, the two 
" WW Quotients will be 15 and 17, which placed Fractionalwiſe, 
cas, 35, will be equal in Value to the former Fraction, but 
in its leaſt Terms. 5 £340 TEE | 

So the greateſt common Meaſure of {+7 will be found to 
ber; by which dividing both the Numerator and Deno- 
minator, reduceth the Fraction into its leaſt Parts, to wit 
55 and ſo of any other. e 61. 

But Fra&ions may more quickly be abbreviated, if you can 
deſcry-any Number that will evenly divide both your Num- 
bers, without leaving anyRemainder, which in all even Num- 
bers may be done, by halving both as often as you _ zif _ 

umbers 


112 Reduftion of Vulgar Fraijons, 
Numbers end with 5,or a Cypher, it may be done by taking 


+ Part, or one tenth part; and ſo in many other. 

So 745 by halving, will be abbreviated into 22, and MW knov 
by taking 2, will become }, the leaſt Parts required, as 0 M. 
may ſee in the Work. | 2 knov 
fete 1481351} 44 

II. When ſeveral Fractions are given to be reduced] Ut 
p a | Iced int i plied 
other equivalent Fractions, having a common Denominatu, Wl i; 


uſe this Rule: | 

- Multiply every Numerator into each Denominator con. 
tinually, except its wn, which ſhall be new Numerator. 
then multiply all the Denominators one into another, for 1 
common Denominator, and your Work is finiſh'd, 


| "FX AMPLE 

Let 5 and 5 and 5 be reduc'd into other Fractions, which 

Fall have one common Denominator. | 
Multiply 1, 3, and 4 together, Facit 12; and 2, 2 and y, 
Facit 16; and 3, 3 and 2, Facit 18; fo have you three ney 
Numerators. Next multiply 2, 3 and 4 into one another, pant 
24 for a common Denominator to the former Numerator,, 
$083, 24, 24 will be equal to 2, 5, 4. 

Reduce 4, 3, +, and 5+, into a common Denominator, 
and you will find 3575 equal to 4, 55533 equal to 3, 235 
equal to r, and u equal to 5+, and thus of any other. 

III. Fractions of divers Denominations may be brought 
into one Denomination, by involving the leſs into the Parts 
of the greater, whereby it will become a compoundFraGtion, 


| | EXAMPLE 

So if 3 of a Shilling, and + of a Pound muſt be brought 
into the Fraftion of a Pound, you may obſerve that 3 of: 
Shilling is à of Z- of a Pound, becauſe ene Shilling is one 
twentieth of a Pound; which compound Fraction, when 
reduced by one of the following Rules will be 25 of 4 
Pound; fo have you both in one Denomination, as was 
required. | Et 7-776, 
So 4 of an Ounce reduced into the Fraftion of 2 c. | 
weight, will be 3 of , of ; of a C. weight, equal to vc. pr 

and ſo of any other. 8 | 


IV. To Wl pr 


Ke Hon in V, ce Fraftions.. 1 113 


Nr 


* a y the Numerator of he Faden g given, py the | 
known 
product divided by the Denominator, quotes the Parts of 
„an Rees 7 ; the Remainder, if any, multi- 
unto I pied by the Parts of the next inferior Denomination, and 
Riv as before, gives the Parts of the next Denomination ; : 
and thus muſt you do, till you, bare! it brought into the 
on. laſt known Parts, | 


1 . e ae EXAMPLE. 


What i is aha of a. Pound Sterling? Auſw. 5 2. 6 a: 2 2. 
133 Numerator | 


ich W eee 20 Shillings' in a Pound 
I | Denominator = = = 480) 260 (s 1 
ew A - + 64089) | 
Kit | „ 
. | 30 «3.7; Remain 
12 Pence i in a LOSE 
EFF. ! 
90 | Ces 260 
fr Denominator = 480) 3120 (6 Pence | 
ts r 
n. 380 1 2 Ts — TY 
240 

5 2 Farthings in a Penny | 
* | 
a | Denominator = 480) 950 900 (+ Farthings 

8 966 


After the ſame manner the Value of 74 of a Hundred 
vill be 1 Quarter, 14 Pound, and 8 15f Ounces. 


V. To reduce whole or mixt Numbers into improper 
Fractions, do thus: 

If your Number given be an Integer, it is but making | 
an Unit Denominator thereunto ; ; fo 7 reduoed into an im. 
proper Fraction, will 9e 7. VELE 


7 


114 Reduction in Vulgar Fractiont. 


If your Denominator be fixed, the Produ of it, and jou 
Integer given will be the Numerator thereunto. 

So if 7 were to be reduced into an improper Fraqlich 
whoſe Denominator ſhould be 11, the improper Fraftic 
anſwering would be 77, and fo in any other. 

But if it be a mixt Number, then multiply the Integy 
Part of your mixt Number, by the Denominator of yo; Wiſe: 
Fractional Part, and to the Product add the Numerator: 9 
the ſaid Fractional Part, the Sum will be the Numerator y 
the former Denominator. 5 

So 21 will be z, and 775 will be 217, &. WON 

On the contrary, if you would reduce any improper Fr, 
tion into its equivalent whole or mixt Number, do thus; 

Divide your Numerator by the Denominator, the Quai 
ent is the whole or integral Part, and the Remainder, if ay, 
15 Numerator to the former Denominator. "Y 

So if $4 were reduced, it would be a whole Number, (u T. 
5: And if f; were reduced, it would be a mixt Number, v A1 
wit, 3 5, and fo of any other | PO TIL 

VI. To reduce a compound FraQtion into a ſingle Fraftiqn, 

Multiply all the Numerators one into another for a ney 
Numerator, and the Denominators one into anothes for: 
new Denominat or, fo have you the ſingle Fraction ſought, A 
So if 3 of + were reduced into a firgle Fraction, it would 80 


be 5; and z of 2 of 3, would be £, or 4. 1 
And thus much ſhall ſuffice for Reduction. 4 y 
Addition in Valgar Frackions. | " 


Addition of Fractious (after they are reduced or abbreviated A 
if occaſion be) is very eaſy, and conſiſteth only in adding 
together their Numerators, the total of which is the Num: 
rator to the given Denominator, and is the Sum of the Fr the 

Aions ſought» And thia happens either in Fractions with | 
Fractions, whole Numbers with Fractions, mixt with Fre V 
ctions, mixt Numbers with mixt, or mixt with Integers. a 


I. Hel in Fractions with Fradt ions. 


Add} to + the Sum is ; and the Sum of fr, ++ and ib 
45435, or 1. 25 84 | 3 F air (fos | 
do. if vr and 5 were to be added, their Sum would be found 
to be 27 for £7 and 5, will be reduced into #7752 and ri 
and then by Addition will be T. R 


Addition of Vulgar Fraction. 115 

And if 3 of a Pound were te be added to of a Shilling, 
the Sum will be found to be 1s. 

Firſt 4 of a Shilling, reduced into the Fraftion of a 
| ound, will be 7s. Secondly, 3 and xi; will be reduced 
into $22, and 555 3 and by Addition, Thirdly, the Sum #5 
* ,"and Fourthly by abbreviation, into #7 

| 1. In whole Numbers with Fractions. 


EXAMPLES. 

Add J and 3 drapery the Sum will be 5. 

1 and 5 of rr were to be added, the Sum 

ITT 7. 
3 of 5. will be reduce d into this ſingle Fraftion 57 

or 57 Reduction 2 Sand 22 will become 2434 and; 22. 
Thirdly, by Addition the Sum of thoſe two is - 1282. | 
Fuurthly, by Addition, 5 and 17 make 23. 
Lach, 22 added to 7 is 285.22, 
And 111. and 5 of a Shilling added together, is 255. 


III. In Mixt Numbers with Integers. 


EXAMPLES 


Add 7 and $3 together, the Sum is 123, or <3 
So if 39,235 59, and 55 were added, rhe Sum would be 2387, 
For 275, nd 53 will become 7 and 27, and theſe two again 
will become 257 and 235 and theſe added to the Sum of 3 


and 9, (viz) 12, become 1272, or 1792. 
IV. In mixt Numbers wich mixt. 


EXAMPLES. 


Add 23 to 75 the Sum will be 57 ; for 21 and 73 will be 
reduced to 227 and 432, and by Addition! into 242. 

And if 54 were to be added to 45, the Sum will "q 973 
theſe being of like Baſes, are very eaſy, being perform d 
without any Reduction, by Addition only. 

V. Fifthly and laſtly, in mixt Numbers and Fractions. 


EXAMPLES. 


Add 3 and 7: into one Sum, raciz 8: for 3 and 2155, or 
and 7 and 1 is 8. - 

do the Sum of 25, pr and 2 5 will be 2351-77, which 
vill be equal to WAL 

And thus of any ot 


* 


116 Subtraftion in Vulgar Frafions, 


As in Addition we took the Sum of Numerators, am In 
the Work of Reduction (if any) was perform'd ; ſo in du. M bers in 
traction (after ſuch Work if need be) we muſt take the Di, ons, 27 
ference of the Numerators, obſerving all the Caſes as in , {Woccali 
dirion. Of which in their Order. ethel 

I. Firft, Where both are Fractions. ar : 

FR EXAMPLE $ | 

So if the Difference of 5 and q were required, it would, ly i 11 
Subtracting the leſs Numerator from the greater, be foun) {Milf tines 
to be 3. ; | 3 wiſe, 

Again, If the Difference betwixt rr and 5 was ſough, Ar 


theſe two Fractions, becauſe of unequal Baſes by Redutin WM the F 
would become 215, and 5$5 ; and then by ſubtracting the WE 91y 
| nt as trom the greater, the Difference ſought will . 
— TIF. | | | the 
II. Secondly, Where ene is an Integer, and the other: r, © 
Fraction. . 75 
| EXAMPLES. Mr. 
If the Difference betwixt 7 and 3 were ſought, it woull I 
be 65, for 1 from 7, reſt 6; which I reduced into a Frafti. 0 
cn, whoſe Denominator is 5, is 5, then ; from + reſt 5, in met 
all 6; ;. and the Difference of 11 Pound and 7 of a Shilling, 128 
will be 104, 14 | 
III. Thirdly, Where one is an Integer, and the other; 
mixt Number, | 


| EXAMPLE. | 
From 7 let us ſubtra& 2 and 4, the Remainder willbe i U 
So if from 13 we ſubtract 115, the Remainder is 14, 8 
IV. Fourthly, Where both are mixt Numbers. ph 
EXAMPLE. be 
From 167 ſubtra 11 £;, the Remainder is 424, or 4; ih 
And from 13 Pound and #5 ſubtract 8; Shillings, reſt 1275 N 
of a Pound. | i, 
V. Fifthly and Lafily, Where one is a mixt Number, d 
the other « Fadens : 
| N N 
From 77, ſubtract 3. the Remainder will be 65. 
From 16x, ſubtract 5, the Remainder is sf ret 
for C will be reduced into r then f and 25, will be. 
come "X03 ; and 2845, which by ſubtraction becomes fd, 
1075. | | 


Here it may be obſerved, That if one cannot diſtinguiſh 
the greater of two Fractions, by reducing them both in" 
equal Baſes, the greater or leſſer is eaſily known. 


ay —_———— 3 _— cn wat 


ln 
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In multiplication of Vulgar Fractions, reduce mixt Num- 
hers into improper Eractions; whole Numbers, like Fracti- 
ons, and compound Frattions into ſingle, abbreviating where 
occaſion is; then the Rule is: Multiply the Numerators to- 
gether for a new Numerator, and the Denominators toge- 
ther for a new Denominator, which Numerator and Deno- 
minator is the Product ſought. a 
EXAMPLES... Th 
I. Let us multiply 2: by 5, the Product will be 277 for 2 
times 4 is 8, and 9 times 13 is 117, which placed Fractional- 
wiſe, is the Product ſought. if NEE 
And if it were required to multiply 25. 6 d. by 2 s. 6 d. as 
the Fraction of a Pound, 25. 6 d. being of a Pound; multi- 
ply & by Z, Facit t of a Pound, equal to o l. 05. 34 3 4. by 
which it is evident, that multiplication of Fractions decreaſes 
the Value in the ſame Proportion, as whole Numbers increaſe 
it, as is intimated further in Multiplication of Decimals. 
So 2 multiplied by 5 becomes 3. See this demonſtrated in 
Mr. Ley bourn s Curſus Mat hematicus, Pag 38. 
II. If one be an Integer and the other a Fraction; as if we 
would multiply + by 7. the Product will be =+; or 25, for 7 
made like a Fract ion is 2; then as before. | 
So if #7 were to be multiplied by 12, the Produft will be 
2, or 33; for 55 and , may, by abbreviating the croſs 
Terms, 12 and 18, be brought into F and + ; and by Multi- 
plication, into , or 357. | | 
III. If both be mixt Numbers, as if 25 muſt be multiplied 
by 53, the Product would be 27, or 14+. | 
So if 211. 16s, and 94. were to be multiplied by 3 J. 125. 
69. the Product would be 34 equal to 791. 328; for firſt, 
211. 167 9d. would be made 2153, and 31. 12 5, 6 d. would 
be 33, and thoſe two again would become -72 and £3, and 
then by Multiplication would be £3551. or 79 1 £23. 
IV. If you would take the Parts of any Fraftion or mixt 
Number, it is eaſily done by Multiplication : Thus if you 
would take 5 of 5, the ſame would be 5; for; multiplied 
; produceth Fr, or 4, the Part ſought; So Z of 153; will be 
13 74, Which is nothing but the Product of one by the other. 
Diviſion in Vulgar Fractions. 
In Diviſion of Vulgar Fraftions as in Multiplication, we muſt 
rcauce mixt Numbers into improper Fractions; whole Num- 
bers like Fractions, and compound Fractions into ſingle, abbre- 
Viating where may be needful; and then the Rule will be to 
multiply theDenominator of the Diviſor, by the Numerator of 


the Dividend, for the Numerator of the Quotient; and the Nu- 
merator of the Diviſor by the Denominator of the Dividend. 


for 


: $.) 1757 (224].26 
117 is 468, for a Denominator, which £7) 175 (Th 


5 8944 
Qions were equal one to the other; and 75) Tr4 (C14 


118 Diviſion in Vulgar Fraftions. 
for theDenominator of the Quotient, and your Work is fini 
ed; or invert the Diviſor, then work as in Multiplicatigy 
I. Let it b ee 
. Let it be required to divide r, by 25, the Quoti 
will be found to be 5, for 13 times EC 5 Q "I 
is 104, for a Numerator, and 4 times e Hut. 


Fraction abbreviated by 4, becomes x75, and that again by F 
becomes 3, as in the Work, | ; 

Divide 755 by x5, the Quotient will be £32, equal to t li. 
teger, by which it doth appear the Fra- 


had been the ſame as if I had divided x5 by x; for ay 
Fraction divided by it ſelf, quotes Unity. 

II. If one be an Integer and the other a Fraction, as if ys 

would divide ; by 7, the Quotient would be . 

J s. 

But if you muſt — Quotient will be 4, ori. 

51 1 (2 — 172. : 

III. If both the mixt Number, or one a Fraction and the 

other a mixt Number, as if 57 muſt be divided by 22, the 

Quotient would be , or 257 for 23, would by Reduction 

become *, and 53 would be 45, which would quote 222, or 
291 8a ie Ni. 
5 SDS (= ff. 

Divide 3; by 5rr, the Quotient would be 3552. 

You may Note, If a Fraction be divided by a whole Num. 

ber, theDenominator multiplied by that Number, the Product 

is the new Denominator, and the Numerator the ſame as before. 


The Rule of Three in Vulgar Fractions. 


In the Rule of Three, or Golden Rule in Vulgar Fraftions, if any 
of your Terms be Integers, mixt or compound Frattions, 
they muſt be reduced, as hath been before ſhewn ; then ſtz- 
ting your Queſtion, as ſhewn in the Golden Rule aforegoing, 
and multiplying and dividing, as in Maltiplication and Divi- 
fon of Vulgar Fractious, your Work is finiſhed, and the Quoti- 


ent gives your Anſwer. 


EXAMPLE. 


If + of a Yard coſt 5 of a Pound, what will 5 of a Yard coſt? 7 
; Thus Stated, | 
Te. . 16 3 
If 1277 77 


5 
2) 555 (27 equal to 127. 1 d. 24. 55. 


H. 


Rule of Three in Vulgar Frations. 119 
If: of a Yard of Velvet coſt 7 Shill. and 3 Pence, what will 


| yards and 5 colt ? : 
0a, 155 Nabe reduced and ſtated, as afore taught, appear 


in the Work. 
* . I. 4. 
| | | 2 If 3 : 55% 5: 55, . 5 « 
cContracted thus; If 1: 12 ©: f. Facit 351. l. 105. 2 dl. 2.3. 


in this Queſtion, ſeeing the Numerators of the two laſt 
Terms, and their altern Denominators, may be ſeverally ab- 
breyiated; one, (i.) the Number of the laſt Term, and the 
benominator of the 2d by 7 and the Number of the 2d Term 
znd Denominator of the laſt by 3; the contracted Terms of 
which are 3? for the ad Term, and # for the zd or laſt Term, 
then the Work will ſtand thus; If 4: 34:15. And ſeeing a= 
gain the Denominator of the laſt Term is an Unit, and the 
Denominator of the two firſt Terms may be abbreviated by 4, 
after which the 3 Terms offer themſelves thus; If +5? : 5 2, 
And the qth Term is eaſily found by multiplying the Nume- 
rators of the two laſt Terms together, for the Numerator of 
the Quotient; and the Numerator of the 1ſt Term by the 
Denominator of the 2d, for the Denominator of the ſaid Quo- 
tient, ſo the 4th Term ſought will be <3, equal to 41. 3*, 
or 41, 105. 2d. 29. 5, as in the Work. „ 

ul. If : of a Pound of Flax coſt 8 d. what will 1 Pound 
Pound coſt ? Facit 109. 5. 3 


The Work. 
Ib, d. 
If 7 ü 1 

; | ) x (F=10d. r. EPS 

If either of the Extreams be a Fraction, and the other not, 
a5 here, reduce it to a like Denomination, cancel the Deno- 
minators, and work as in Integers. So if 39.: 8d.; : 49 
facit 10 d. as before. | et 

IV. If 3 Men dola piece of Work in 45 Hours, in how many 
Hours ſhall 10 Men do the ſame Work? Facit 1 Hour 21 Min. 


The Wark. In this Queſtion the laſt Term was 
M H. M. my Diviſor, becauſe more Men 
If : 2:28 requires leſs time. 


22) 27 (25 equal to 1 Hour and 3 | 
_ V. If the Penny white Loaf weigh 7 Ounces, when a Buſhel 
of Wheat coſt 5 5. 6 4. what is the Buſhel worth, when the 
Feany white Loaf weighs but 2 Ounces and 5. Anſ. 15 5.4. 


Jy 3 1. 
ay 1 12 2:24 | | 
#53) 24 = 155. 5, the Anſwer, 


| Seeing 


— — _ - 
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120 Rule of Three in Vulgar Fractiont. 
Seeing the Denominators of the Dividend and Diviſor a 
both the ſame, throw them oY the Numerator of the I. 


vidend is the Numerator of the Quotient, and the Numerz, 
of the Diviſor, Denominator thereto. 


Double Rule of Three in Vulgar Frafion,, A 


Take a Queſtion or two in Double Golden Rule in Vulgar hy. 
Flons, and ſo finiſh Vulgar Fraftios. 
Queſtion I. If 131. 65. 8 d. in 4 of a Year gain 118. 4 
what will 5ol. gain in 5 Months. ot 
8 ous J. J. . nual 
Firſt ſay if 43: : . Facit 4 J. 1s. 34. 80 
is 27). (HSA. Ran 
1 * . incr. 
Say again, If 2: IS "$ID Facit 21. 55. 14. 29.%. ſeco 
FO 4) K (a7 = 20. x44 aud 
Queſt ion II. If 50 Pound in 5 Months gain 2 J. 5 5. 1 4. 29.5 [ 
or 21.:34, what time will 13 J. 65. 8d. or 13 J. require tu con! 
EJ > . » A ga da 
| „ Ws ts . 
Firſt ſay if 22: +5: : 47, Facit 55, or 1 Year and x2. ( 
Say again, If 4: rö :: 12, Facit $55, or Z of a Year, or ( 
9 Months. | EY PEN. 7 (: 
Note, The former Proportion was Inverſe, and the 2d wa MW (: 
Direct. This ſhall ſuffice for the Golden Rule in Fration:. ( 
Queſtions to exerciſe Vulgar Fraftions,  * 


Qzeſtion I. The difference of two Numbers is 2125, the leſſer I ma 
is 175, what is the greater? Anſwer 39555, found by Additin. pre 
Queſtion IT. There is in 3 Bags 561.4 ; in the firſt Bag 1: 
Pound and 5, in the 2d 2147, what is the 3d Bag? Anſver 5 
22 125, found by Addition and Subtraction. | | ; 
Qneſtion III. What Number added to 11+ will produce | 


36 T? Anſwer 24 75, found by Subtraction. for 
Queſtion IV. What is 1 of 54 ? Anſwer 453, found by 
Multiplication. „ 
V. What Number multiplied by 5 produceth 1175? 4 
ſwer 2638, found by Diviſion, | fir 
; 1 | | th 
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Arithmetical PROGRESS ION. 


p ROG RESS ION conſiſteth of two Patts, Arithme- 
tical and Geometrical. CVVT 
Arithmetical Progreſſion, is when a Rank of Numbers 
above Two, Increaſe or Decreaſe equally, by the conti- 
nual Addition or Subtraction of ſome equal Number. 


So 1,3, 5, 7,9, 11, and 42, 35, 28, 21, 14, 7, are two 


Ranks of Numbers in Arithmetical Progreſſion; the firſt 
increaling by the continual Addition of Two, and the 


ſecond decreaſing by the continual Subtraction of Seven; 
and ſo of any other. GM 

In Arithmetical Progreſſion theſe Five things are to be 
conſidered, 8 


(.) The firſt Term, commonly the leaſt Termi. 

( 2.) The laſt Term, commonly the greateſt. 

(3.) The Number of Terms, 3 

(4. The equal Difference, or common Exceſs. 
(5-) The Sum of all the Terms, or total Aggregate. 


| Any Three of theſe Five being given, , the other two 


may be found, which will admit of 20 Propoſitions, as 
may be ſeen in Mr.Oughtred's Clavis Matbematica, Ch. 19, 
Prob, 4. Either in the Latin or late Engliſh Tranſla+ 
tion : Bur we ſhall not concern our ſelves with them all, 
but only ſuch as may be of common Ute. | 

But in the firſt place we will lay down ſome Theorems, 
for the better Underſtanding of whiat follows after. 


THEOREM I. 


Any Term of an Arichmetical Progreſſion, contains the 
itt (that is the leaſt) Term, together with the Product of 
the common Exceſs and Number of Terms before it. 

So in this Ari chmetical Progreſſion, 2, 5, 8, 11, 14, 17, 
the Term 17 is equal to the firſt Term Two, added to the 
Produc of 5, the preceding Number of Terms by 3, the 
common Exceſs. 2 Ms 

R Hence 


I22 Arit hmetical Progreſſion. 


Hence may ariſe this Corollary. 
That if the Common Exceſs be multiplied by the Num. 
ber of Terms Minus Unity, and to the Product the leg 
Term be added, the Sum is equal to the greateſt, 


THEOREM II. 

If Three Numbers be in A4rithmetical Progreſſion, the 
Double of the Mean is equal to the Sum ofthe Extrean 

So 2, 4,6, are Three Numbers in Arithmerical Propreſ- 


ſion, and the Double of the Mean 4, is equal to the Sun 
of the two Extreams 2 and 6. 


THEOREM III. 

If Four Numbers are in Arithmetical Progreſſion, the 
Sum of the two Means is equal to the Sum of the tw 
Extreams. | 
So 7, 11, 15, 19, are Four Numbers in Arithmeticd 
Progreſſion, and the Sum of the Two Means, 11 and i; 
is equal to the Sum of the two Extreams 7, and 19, 


THEOREM IV. 
In any Arithmetical Progreſſion, any Term Doubled i 
equal to the Sum of any other two Terms equally Diſtan, | 


EXAMPLE. 
3, 8, 12, 18 (23) 28, 33, 38, 43. 
In the annexed Arithmetical Progreſſion, the double of 
23 is equal to the Sum of 3, and 43, or of 8 and 38, or 


of 13, and 33, or of 18, and 28, all Numbers which are 
equally Diſtant. 


THEOREM V. 
In any Arithmetical Progreſſion, the Sum of any two 


Terms, is equal ro the Sum of any other two Terms of the 
like Diſtance from them. OG 1 
0 

EXAMPLE E. 
Eg 8, II, 14, 17, 20, 23, 26,29, 
In the annexed Progreſſion, the Sum of 14 and 23, 5 l on 
equal to the Sum of 8 and 29, or of 11 and 26, or of! kt 


and 20; all being alike Diſtant. 1 
THEO. 
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THEOREM VI. 

1. In any Arithmetical Progreſſion wharſoever, if the Sum 
of the greateſt and leaſt Terms, be multiplied by the 
Number of Terms, and the Product divided by 2, the 
Quotient is equal to the Sum of all the Terms. 

2, Or if the Sum of the greateſt and leaſt, be multi- 
plied by 5 the Number of Terms, the Product is equal 
to the Sum of all the Terms. =, = 

3. Or if the half Sum of, the greateſt and leaſt Terms, 
be multiplied by the Number of Terms, the Product is 
equal ro the Sum of all the Terms. | 
| 4 Or the middle Number (when the Progreffion is 
odd) multiplied by the Number of Terms, gives the Sum 
of all the Terms, = . 


EXAMPLE. 
3, 6, 9, 12, 15, 18, 21. 


01.) — (3. (4. 
21 21 


* ' 
12 Sum. 12 


84lo Sum. 


THEOREM VII. 8 

In a Progreſſion of natural Numbers, as 1, 2. 3, 4, Sc. if 

the laſt Term be multiplied by the next greater, one half 

the Product is equal to the Sum of the whole Progreſ- 
on. | 5 | 5 

1, 2, 3, 4. 3, 6, Te. | TIL Ye 1 ä 

So the Product of 7 by the next greater 8, gives 36, 

one half of which is 28, which is the Sum of the whole 

Progreſſion. IS, 


R 2 THE O- 
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THEOREM VIII. 
In a natural Progreſſion of odd Numbers, as 1, 3, 5,1 


Se. the Sum of the whole is equal the Square of th 
"m— . | 


TEN I, 3, 5, 7, 95 1H, 13. 
The Number of Terms 7 ſquared is 49, the Sum d 
the whole. > 
THEOREM IX. 
In a Natural Progreſſion of even Numbers, the Sum ai 
the whole is equal ro the Product of the Number ai 
Terms, by the Number of Terms Plus Unity, 


2, 4, 6,8, 10, 12: 
Here the Number of Terms is 6, which multiplied by 
7, gives 42, equal the Sum of the whole. 


THEOREM X. 
In any Arithmetical Progreſſion whatſoever, if from the 
reateſt Term the leaſt be raken, the Remainder divided 
y the common Exceſs, and to the Quotient adding Uni 
ty, you have the Number of Terms. og 


TO 2, 4, 6, 8, 10, 12, 14. | 
From 14 ſubtracting 2, reſt 12, divided by the com- 
mon Exceſs 2, gives 6; to which add Unity, makes), 
equal to the Number of Terms. „ 


| THEOREM XL. 

In any Arithmecical Progreſſion whatſoever, if from the 
laſt Term the firſt Term be ſubtracted, and the Remain- 
der divided by the Number of Terms, Minus Unity, the 
Quotient is the common — e 


| 315 Ty 9, 11, 13. | 
From 13 ſubtracting 3, reſt 10, which divided by 5, 
one leſs than the Number of Terms quotes 2, the common 
| To. | 
Let theſe Theorems ſuffice; we will now return to where 


we left, in having any 3 of the 5 given, to find the other: 


Aer 


th 
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PROP. I. 
The firſt or leaſt Term, the laſt or greateſt Term, and 
the Number of Terms being given, to find the common 
Excels. | | 5 


Or the firſt, ſecond and third given, to find the ſourth. 


„ 5 
| From the ſecond ſubtract the firſt, the Remainder divi- 


| ded by the third Minus Unity, quotes the fourth. 
By Theorem the firſt and the Corollary. 


EXAMPLE. 
A Man had 12 Sons, the youngeſt was 3 Years old, and 
| the elder was 58, they increaſed in Arithmetieal Progreſſion, 
What was the common Difference of rheir Ages ? 


The 2d 58 
The iſt 3 
The 3d —1=11)55(5 
1 


—— 


O 
Anſwer, They increaſed by five Years. 


PRO. II. 
The Firſt, Second and Third given, to find the Fiſch. 


| RULE. 

Multiply the 5 Sum of the firſt and ſecond, by che third, 
the Product is the fifth. Ot | 
By Theorem the 6th, and 3d Way. 


| EXAMPLE. 

A Man buys 17 Yards of Kerſey in Arithmetical Pro- 

Felten fcr the firſt Yard he nds two Shillings, or 24 
ence, and for the laſt Yard ten Stfillings, or 120 Pence: 

What did the whole amount to? u. 


The 
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The firſt Term 4 ; 


From the ſecond ſubtract the firſt, rhe Remainder di. 
vided by the fourth, the Quotient Plus Unity, is equal u 
the third: By Theorem the firſt and the Corollary. | 


The laſt Term 120 Th 
_— 144 | 
| Number of Terms is | 1 
i | * ＋ 
ll 5 504 | 
——— | A 
1224 the Anſwer in Pence. Day 
77 162 . Mile 
> 1 — —ä——f——— the | 
. 24. $1.2 5. 
: P R © F. III. | 
l * Firſt, Second, and Fourth given, to find ou: the 
RULE. frot 


. EXAMPLE. 
A Man going a Journey, his firſt Day's Travel was fi 
Miles, his laſt Day's Travel was 35 Miles ; be 1 


his Journey every Day three Miles: How many Days did ; 
he travel? Anſ. He travell'd 11 Days. agen 


The ſecond 35 
| The firſt 5 th 
— fir 


3) 30 (to +1I=11 gi 
3 5 
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PROP. IV. 8 
be Second, Third and Fourth given, to find the Firſt: 
5 RULE. | 

| Multiply the fourth by the third Minu Unity, the Pro- 
Luc ſubtracted from the ſecond, leaves the firſt, 


„ 5: Tl | 
| A Manin6 Days went to London from Mancheſter ; every 
[Day's Journey was greater than the Day before by four 
Miles, his laſt Day's Journey was 40 Miles: What was 
[the firſt ? Anſwer 20 Miles. 


The adn 4 
The 3d — is 5 
= © I The Product 20 which. ſubtract 
from the 2d 40, leaves 20 the firſt Day's ] ourney. 


40 
20 


20 the Anſwer. 


PRO P. V. 
The Firſt, Third and Fourth given, to find out the 
Fifth. | | = 
RULE. 
From the Product of the third into the fourth, ſubtract 
the fourth, and to the Remainder add the Double of the 


firſt, 5 the Product of that Sum multiplied by the third, 
pives the fifth, 


EXAMPLE. 55 


A 100 Eggs are placed in a right Line, a Yard diſtant 
one from another, and the firſt a Yard diſtant from a 
Basket: It is required to know how far one muſt go, be- 
fore he bring the Eggs one by one into the Basket with- 
out breaking any ? Th 

e 


Divide the fifth by the third, and from the Quoten 


128 Avithinetical Progreſſiun. 


he third | 100 1 Si v Jon as Moore mahett, 

he fourth | 2 | Diſtance run but I ooo 

— | which is too little by ic 

| 200 {Yards. Moore's Arith, P32 
The fourth 2 [Laft Edition. 


Reſt 198 
The doub. of the 1ſt. 4 
Multip. by the 3d = 20200 


+ 10100 | 
Anf. 10100 Yards, or 5 Miles and + wanting 20 Yard; 


PROP. VI. 3 
The Second, Third and Fifth given, to find the Firk, 


RULE. 


ſubtract a the Product of the fourth into the third, Min 
Unity : The Remainder fs the firſt. 


EXAMPLE. 
A Manisto receive 300 Pound at 12 ſeveral Payment, 
each Payment to exceed the former by four Pounds; he i; 
willing to beſtow the firſt Payment on any ene that can 
tell him what it is. SID 
What muſt the Arithmetician have for his Pains? 


12) 300 (25 5 
22 4 | 
= — | ſto! 
3 5 44 | du 
3 22 
Anſ. Three Pounds are the Workman's Wages. Pr 
P. 


= Many more Propoſitions might have been added, but 
the foregoing are ſufficient in moſt Caſes ; wherefore, we 
will begin with Geometrical Progreſſion: 


— yo 


655 


rds, 


13 
n 


it 
e 


(0129) 


1 8 2 | 4 - Tos 


— 


þ "WY 


——— 


IGcometrical PROGRESSION: 


6 Progreſſion is when a Rank of Numbers 
above two, Increaſe or Decreaſe by an equal Ratio; 


that is, by the continual Multiplication or Diviſion of 


ſome equal Number. 

80 2, 4, 8, 16, 32, 64, and 1215, 405, 135, 45, 15, 5, 
are two Ranks of Numbers in Geometrical Progreſſion, 
the Firſ} aſcending or increaſing, by continually multiplying 
the foregoing Tetm or Number by 2, or by a double Ratzo. 


And the ſecond deſcending or decreaſing by continually | 


dividing the preceding Term by 3, or in a triple Ratio. 


In any Geometrical Progreſſion, the ſame things are to 


be conſidered as in Arithmetical Progreſſion: As Firſt, The 
fiſt Term commonly the least. Secondly, The lat Term 
commonly the greateſt, Thirdly, The Number of Termis. 


Fourrhly, The Ratio or Common Exceſs, Fifthly, The 


Total Sum of all the Terms. | 
But before we mention any Propoſitions, we will anner 
ſome Theorems, as preparatory thereumto, 
THEOREM I. 1 
li three Numbers be in Geometrical Progreſſion, the 
Square of the Mean or Middle Number, is equal to the 
product of the rwo Extreams. 


EXAMPLE. 


3, 9, 27, are three Numbers in Geometrical Progreſ- 


ſion, and the Square of 9, the Mean, is equal to the Pro- 
duct or 27 by 3, the two Extreams; and ſo in others. 


THEOREM II. 


If four Numbers be in Geometrical Progreſſion, the 


product or Rectangle of the two Means, is equal ro the 
Product of the two Extreams. 
EXAMPLE. . 
3.15, 75, 375, ate four Numbers in Geomerf{cal Pro 
geſſion, and the Product of the two Means, (i4.) of 75 
by 15, is equal to the Product of 375 by 3. 


* This 
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This will likewiſe hold, if the four Numbers be diſeor. 
tinued, as in theſe four Numbers following, 6, 12:: 18, 


36 ; for the Product of 36 by 6, is equal to the Produc | 11 
18 by 12. And hence proceeds that excellent Rule in pads 
Arithmetick call'd, The Rule of Proportion, Rule of Thre, wy, 
or Golden Rule. 1 | > 1d 
CODED THEOREM II. ing T 
If any Term of an Arithmetical Progreſſion be ſquared, pkaſ 
:t will be equal to the Product of any other two Terms of 
like Diſtance from that Term either way. An 
EXAMPLE, that 
3, 6, 12, 24, (48,) 96, 192, 384, 768 * 
In the annexed Geometrical Progreſſion, the Square df _ 
43 is equal to the Product of 768 by 3, or of 384 by 6, ot 
of 192 by 12, or of 96 by 24; all being Terms equally 
diſtant, ; SZ In 
1 8 THEOREM IV. cels! 


In any Geometrical Progreſſion whatſoever, the Product gives 
of che two Extreams, is equal to the Product of any other WM 64, 


wo immediate Terms of like Diſtance from both. * 
EXAMPLE. by 2 
5, 20, 80, 320, 1280, 5120, then 


Sv in this Geometrical Progreſſion, the Product of the two 
Extreams 5120 by 5, is equal to the Product of 1280hy | 
20, or of 320 by $0, all being a like Diſtance from bath, 


THEOREM V. 


Any Geometrical Progreſſion may be continued ad in- 
nitum upwards, and aſcending by Multiplication, and 
downward, or deſcending by Diviſion, the Ratio or com- 
mon Exceſs being given, that being your Multiplicatot 
upwards, and your Diviſor downwards; notwithſtand- 
ing oftentimes, the Terms will not continue [Integral 
Numbers, neither in the aſcending or deſcending Part 
thereof, as hereafter declared. 


EXAMPLE. | 

Oc. 23, 4, 8, 12, 18, 27, 3, 3, Ge. 
So in the annexed Progreſſion, if 8, 12, 18, were tobe 
continued infigitely forward and backward, the N 
5 | | xce 
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Exceſs being 1 x or &, ſuppoſe forward; Firſt, I multiply 
18 by 2, gives 27 for the next Term, and 27 multiphed 
by gives g for the next Term, and here the Integral 
parts or Terms ceaſe, and multiplying * by 3 gives 241, 
1nd ſo as far as you pleaſe : Then in the deſcending Part, 
i{ 1 divide 8 by 4 che Quotient is * for the next deſcend- 
ing * and that by 4 gives 4 and ſo on as far as you 
pleale. Oe 


THEOREM VI. 

Any Geometrical Progreſſion where the Ratio is Multiple 
chat is, where the greater Term is exact iy meaſured by the 
eſs) may be continued upwards, ad infinitum, in Integral 
Numbers, but downwards ſometimes not fo far as Unity. 

_EXAMPLFETLI 
»ls 3; 4+ 8, 16,32 54. Ce. . 

In the annexed Progreſſion the Ratio or Common Ex- 
ces being Two, by which multiply ing any Term, as 8, 
gives 16 and that by 2 ptoduceth 32, and that by 2 gives 
64, and Io ad infinitum in Integral Numbers; and in de- 

ſcending, it will come down as far 4s Unity, for 8 divided 

by 2 quotes 4, and that by 2 gives 2, and 2 by 2 gives 1, 

then Integers ceaſe. 5 ny 4 5 

a e li 

. 25 3, 6, 12, 24, 48, 96, SGW. 
But in this Progreſſion though the Terms may be con- 

tinued upward 4d infinitum, as in the laſt, yet it will not 

deſcend ſo far as Unity without a Fraction, becaule 3 can- 

not ” divided by the Ratio, which is 3, without a Re- 

mainder. | Ns 


| THEOREM VII. 

In any Geometrical Progreſſion, if the Ratio be not Mul- 

be, the fame can neither be continued upward ad infini- 
tum in Integral Numbers, nor downwards ſo far as Unity. 


DE 24, 27, 36, 48, 64, * 
la the annexed Progreſſion, where the Ratio is *, the 
Terms quickly become mixt Numbers, both in the aſcend- 
ing and deſcending Part thereof; for ſeeing 64 and 27 
cannot be multiplied or divided evedly by 3. the Integral 
| Terms ceaſe, wn 
| S 2 TH E- 
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r 
In any Geometrical: Progreſſion, if the Extreams he 
„ Prime Numbers one to ang. 


Numbers are ſaid to be 
Prime one to another, when 
only Unity is their Com- 


mon Meaſure. 


27 and 64 to be the Extre 


ther upwards or downwards 


5 am Terms, and rhey being 
Prime one to anocher, therefore they can be continued ng 
farther either way in Integral Numbers. 


THEOREM IX. 


In an 
if an 
product 


ther, the ſame Propreſſion can 
gant fr 


be continued no farther, ei. 


in Integral Numbers; ſo in 
the laſt Example, (uppoling 


* 


In any Geometrical Progreſſion proceeding from Unity, 
the ſecond Term (rhe firſt Term not being computed) the In 
4th, 6th, and 8th Term, and all the following Terms whole Wl the þ 
Exponents may be divided by 2, are Square Numbers: the! 


Exponents are a Series of 
Natural Numbers proceed- 
ing from Unity, ſhewing 


the Places of the Terms of 
the Progreſſion. 


"The 3d, 6th, 9th, apd all the Wh Exp! 
following Terms, whoſe Ex. 
ponents may be divided by 3, 
are Cube Numbers. The 
6th, 12th, 18th, and the fol- 
lowing Terms, whoſe Expo- 


nents may be divided by 6, 
are both Square and Cube Numbers. The 5b, 7th, 11th, 
13th, and all the following Terms, whoſe Exponents are 
Prime Numbers, are neither Square nor Cube Numbers 


EXAMPLE. | 
Numbers are ſaid to be Prime which Unity only meaſureth- 


/ TR. OS 
1.2.4-8.16.32 . 64. 128. 256. 

This Example needs no Explication. 
Note, That in this and ſome following Theorems, whe- 
ther proceeding from Unity or not, it being commodious, 
we have anrexed their Indices or Exponents, placing a 
Cypher over the firſt Term of the Progreſſion, whereby i 
may be ſeen, how far any Term is diſtant from Unity, ot | 
from the firfh Term if not Unix. 


1A. 


LN. >= — Hank _— 
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THROABEM.X...> 


lu any Geometrical Progreſſion, prbceeding ſrom Unity, 
any Term be ſquared or multiplied by it {elf , it will 
wroduce another Term of the ſame Progreſſion doubly di- 
bent from Unity. sn 


EX AM I. E. 


n 3 

[ od. VoSn33 e d.:; 

8 1 1.2. 4.8.16. 32 64.128 22356 gie 

0 Gin this Progreſſion the Square of 8, the 2d Term, is 


from the 1ſt, or Unity. 


e In any Geometrical Progreflion proceeding from Unity, 
e the Rectangle of any two Terms is equal to that Term of 
: WH the ſame Progrefſion, ſignified by the Sum of the others 
ce WF Exponents. | only - Siem i 


equal to 64, which is the 6th Term, or doubly diſtant 


„ "EXAMPLE: 

# B J. oor - HAR 
453 $275.31 © $43: 72% e,, 
R In this Progreſſion, the Product of the 3d and 4th 
Term, (viz.) of 81 by 27, or of the 5th and 2d Term, 
' W (viz.) of 243 by 9, is equal ro the 7th Term of the ſame 
* MW Progreflion, which is 2187, becauſe the Sum of either of 

their Exponents make 7. ITN Y 


THEOREM XII. 5 
In any Geometrical Progreſſion, not proceeding from 
Unity, if any Term be ſquared or multiplied by it ſelf, 
and the Product divided by the firſt or leaſt Term, the 
Quotient gives a Term doubly diſtant from the firſt, 


EXAMPLE, | 
Go te ra 2,2 
3.6.12 . 24. 48.96. 192. 384. 768 
In the annexed Progrefſion, if the 4th Term, (viz.) 48 
be {quared and divided by the firſt Term 3, the Quote is 
768, which is the $ch Term, and doubly diſtant from the 
fit, ESE 3 
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THEOREM XIII. 
In any Geometrical Progreſſion not proceeding fmy 

Uniry, if any two Terms be multiplied together, and 
Product divided by the leaſt or firſt Term, the Quoti 
vill be equal that Term fignified by the Sum of the other 
Exponents. es 220 | 
EXAMPLE. 

01+ n 6.7 
2.6.18. 54. 162 . 486 1458 . 4374 


on In ar 
In this Progreſſion, if the 2d and rhe 5th be mulriplied 0 1 
togetber, and the Product divided by the leaſt Term, th 1; to 


Quotient will be equal to the 7th Term, becauſe the Sun WM Sot 
of their Exponents make 7. Note, Theſe 4 laſt Theorem WW To 
are uſeful in finding any following Term of a Geometric] 5 
Progreſſion, without producing all the immediate Term 


THEOREM XIV. 


In any finite Geometrical Progreſſion, where the Rat 1 on 
is double, the Difference of the greateſt and leaſt Term, MW 
is equal to the Sum of all the Terms, except the greateſt, 
EXAMPLE. .' 1 
3 6. 12, 24 , 4$:, 96 5 192 "a 


In rhis Progreflion, if from the greateſt Term 152, we 15 
take the leaſt Term 3, the Remainder 189 is the Sum of 80 
all, excepting the greateſt. 8 T 


THEOKEM XV. 
la any finite Geometrical Progreſſion it holds, 
As the Ratio, or common Exceſs Minus Unity: 


Is ro Unity: : A. 

So the Difference of the greateſt and leaſt Term: » 
Jo the Sum of all, except the greateſt. h * 
EXAMPLE. o 

3+ 21279 2197 ul 

So in the annex d Progreſſion, I lay, ao, 
As the Ratio Minus Unity, (viz.) 2: 11 
Is to Unity, (viz.) 1:: . wp 
So 2184 the Difference of the greateſt and leaft : = 


To 1092 the Sum of all the reft. | 
* ” : C O R OL, 
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ono 3 
Hlence it follows, That if the Ratio of any Geometrical 
ogreflion be double, the Difference of the greateſt and. 
aft Term is equal to all the reft ; if the Ratio be triple, 
de Exceſs or Difference is double the Sum of all the reft. 
{quadruple triple: If quintuple, quadruple ; and ſo on. 


THEOREM: XVI, 
ſa any finite Geomerrical Progreſſion it holds, 


As the Difference of the two greateſt Terms: - 
de 1s to the greareſt:s. rt 
mo the greateſt Minus the leaſt: 
* 


To the Total Sum of all, excepting the leaſt. 
EXAMPLE. 
3, 10 10 40% 86 © 166 


In this Progreſſion, As 80: to 160: : So 155: to 310, 
is the Sum of all but the leaſt. | 


THEOREM XVII. | 
15 any Geometrical Progreſſion whatſoever, Decreaſing 
and Continued ad Infinitum, it holds, 
As the common Difference Minus Unity: 
Is ro Unity : : 
So the firſt or greateſt Term: 
To the Sum of all the following Terms, in Infinitum, 


EXAMPLE. 
162. 54. 18. 6. 2.1.5 . f. xxx, Go. 

Let the firſt or greateſt Term of an infinite decreaſing 
Progreflion be 162, and let the Ratio be triple; then will 
the Terms deſcend, as in the Example : For 162 divided 
by 3, gives 54; and 54 by 3, quotes 18, and ſo on, as 
in the Table; and ſtill further, ad Inſinitum. And it will 


follow, | TP | 

That as 2: (viz. the Ratio Minus Unity) is ro Unity, 

or 1:: So is 162 : to the greateſt or firſt Term to 81, which 

i the Sum of all the remaining Terms ad Infinitum. This 

appears plain by the 15th Theorem, Wherefore in any Geo- 

metrical Progteſſion deſcending in any given Proportion, 
l 2 | 


2s 4h to bx, ſo be to o. And by Converſion, as 4 b the fil 


— —— —ñũ— es a 
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ad Infinitum, the leaſt Term vaniſheth ; and therefor; 


ow as in this Theorem, © | lo a 
This may appear ſtrange ro many, how it ſhoy 
poſſible to give the Sum of an ihfinice Fogreffcn in dus 5 
bers; whereas if the Work were actually begun, and t reate! 
Terms continued, it would after a Thouſand Years 10 K the 
bour, and after Thouſands of Millions of Terms, be nere WM is 108 
nearer finiſhing. And yer that the Sum of this infinite pro. U 


greſſian ſhould io eaſily be found, it appear d to me at fir 
as a Notion (if I may fo ſpeak) almoſt Divine; hut thay 
may be performed, take the following Demonſtration. 
Let there be ſeveral continual Proportionals, as a x by 

c 2, Sc. all which transfer into the firſt 2 x, then will 4) 
be, ce, ef, Sc. be proportional Differences, which rope. 
ther with the laſt Quantity, z z, are equal to the firſt az; 
3 becauſe if that Proporiio- 

b e e F Z nal Number be continued 

| Se ele: 2 downward, ad Infinium, 

N 8 the laſt Quantity, as ſaid be- 

, fore, vaniſheth. Therefore 

c — th. infinite proportiogal 

2 Z Differences, are _ 

the whole Line az ; fur. 
ther becauſe it holds, that 
7? —— S as 43 to b, ſobxtocy, 
and io on; and by Diviſion, 


Difference to a 7 the firſt Quantity: So he the ſecond 
Difference to b z the ſecond Quantity, and fo on; There- 
fore as 4 b the fitſt Difference to 4 the firſt Quantity; 
So all the Differences to all the Quantities, that is, to the 


| Whole Sum of all the infinite Quantities, Which was to h; 
be demonftrared. _ | { 
Hence may ariſe this Corollary. 

That the firſt Term- of an infinite deſcending Geometti- a 


cal Progreſſion, where the Ratio is double, is equal to the t 
Sum of all rhe reſt ad Infinitum. 5 

But if the Ratio be triple, the firſt Term is double the 
Sum of all the reſt; in a quadruple Progreſſion, triple, in a 
quintuple one, quadruple, and ſo on. Hence we may de- | 
monſtrate Unity not to be the beginning of Numbers. 


THE- 
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THEOREM XVIII. 


[a any Geometrical Progreſſion continue downward, 
ud Infiuitum, it will be, as the Difference of the two brſt, 
or gteateſt Terms, is tothe ſecond Term :: So the firſt, or 
greateſt Term to the Sum of all the reſt ad Infinitum. So 
in the laſt Example the Difference of the two firſt Terms 
5103, the ſecond Term 4s $4, the firſt 162. | 

Wherefore as 108: to 54 :: So is 162: to 87, the Sum 
of all the reſt, ad Infinitum, 

Wherefore the Difference of the rwo firſt Tem, the 


d Term, and the Sum of the infinite Terms are con- 


inna Proportionals, as was demonſtrated in the laſt, 
Hence may ariſe this Corollary. 

That when the two firſt, or greateſt Terms differ orly 
by Unity ; the Squire of the firſt Term is equal ro the 
dum of all che reſt, ad Iunitum. 

Many more Theorems might be laid dawn, but theſe are 
ſuficient; we will only annex a Propoſition or two, and 
lo conc lude both Arithmetical and Geamgzrical Progreſſ ob. 


PROP. I. 


In amy Geometrical Progreſſion proceeding from Unity, 
the Rat io being known, how to find any remote Term 
without N all the intermediate Terms. 


RULE. 


Fmd a \ few of theileading Terms, over which place 
their Exyganents ; then by Theorem 10, multiply the laſt 
found Texm by it ſelf, Which will, praduce a Term double 
thereto. Aud this laſt multipli ed by it (elf, pe ang- 
ther Term doubly diſtant again: Thus do, till either you 
have the Term ſought, ot one chat falls a little ſnort; if 
ſo, multipl Pl the Term laſt found,, by, that Term anſwer- 
ing the Difference of the Exponent of the laſt found Term, 


ws that ſopghr, this laſt Trau. is de Term required, 
by Theorem 4 1. 


EXAMP 21 E. 

A Country Gentleman going to a Fair to buy Oxen, 
meets with a crafty Youth, who had a Company of very 
800d Oxen, in Number 23. The Gentleman demanding 
the Price, was anſwered, He ſhould have them for a6 

oun 
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Pound the piece, one with another. The Gentleman bid 

bim 15 Pound per piece, and take all. The young Spa; . K 
tells him it would not be taken: But, ſays he, If you wil Ter 
give me what the laſt Ox will come to, by doubling th 

whole Number by a Farthing, you ſhall have all; 9 | 
which the Gentleman Aſſents. The Queſtion is, Why A 


the Gentleman paid for rhe Oxen ? — 
4 or 5 of the firſt Terms are eaſily got, as thus, | h 


0 „ 1 2 3 4. 5 Exponents. 


1. 2 4. 8 16232 Term,. 3 

Note, You need only to find that Term which will a» Son 
{wer the Exponent 22, which will be the 23 Term; be. C 
cauſe the Exponents are leſs by one than the Terms; for WW (ur 


in this Method we account not rhe firſt Term, which the 
Learner is deſired carefully to obſerve. | 

So if I multiply the 5th Term, 32, by it ſelf, it gives 
the 1oth Term 1024, by Theorem ro, which multiplied + 
gain by it ſelf, gives 1048 576, which is the 20 Term from 
the firſt; bur taking the firſt into the Number, is the 210 
Term; and ſeeing I want two Terms more, I multiply 
this laſt Product by the Term under the Exponent : 7 
which is 4, which gives 4194304, the laſt Term, and the 


Price of the Oxen in Farthings, which makes 43691. 1. 5 
4 d. a great Rate tO pay for ſo many Oxen. [0 
PROP. II. oo 


In any Geometrical Progreſſion nor proceeding from U- I 
nity, the Ratio being known, and the firſt Term, to find BM four 
any remote Term, without producing all the intermediate 
Terms. EY 

RULE. Th 

Find a few of the leading Terms, as in the laſt, and 
multiply the laſt by it ſelf, and divide the Product by the 
firſt, or leading Term, the Quote gives a Term doubly 
diſtant from the iſt, by Theorem 12; and this again mul- 
tiplied by it ſelf, and divided by the firſt Term, gives 
Term doubly diſtant from the laſt, by the ſame Theoren, 

Thus do, until either you have the Term fought, or one 
that falls a little ſhort; if ſo, multiply the laſt Term found 
by that Term anſwering to the Difference of their Expo 

2 - nents; 
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nents; and this Product divided by the firſt, or leading 
Term, quotes the Term required, by Theorem 13. 


EXAMPLE. 


A Nobleman dying left ten Sons; to whom, and to his 
Executor he bequeathed his Eſtate, in Manner and Form 
| following, (viz.) Imprimis, To his Executor, in ſeeing 
his Will performed, he left 1024 Crowns ; the youngeſt 
| Fon was to have as many, and half as many as the Exe- 
cutor; and ſo every Son to exceed the next younger, by 
the equal Ratio of :. The Queſtion is, what the eldeſt 
Son's Portion is? n | f 

Calculare 5 or 6 of the firſt Terms, as here we have 
found five. 


be 

_ . 
765 — = bet WM Es 3 
a+ : 5 + 1 3 + 
Mm . - = 8 
| 


1024 . 1536 . 2304 . 3456.. 5184 . 7776 
O , I . 2 . 3 2 4 3 5 
Then multiply ing the 5th, 7776 by it ſelf, it will pro- 
duce 60466176, and this divided by 1024, the firſt Term, 
quotes the 10 Term, or what the eldeſt Son muſt have. 
Here the Ratio being half triple, the Difference of the 
greateſt and leaſt, is half double the Sum of all the reſt, 
excepting the greateſt, By Theorem 15. Rv 
If the whole Eſtate had been demanded, it may be 
found by Theorem 15, to be 175099 Crowns. | 4? 


P RO P. III. i 
Firſt Number, Common Exceſs, and number of Places 
given, to find the total Sum of all the Places. 


NU 9285 
Find the laſt Term, as in the laſt Propoſition; then 
from the greateſt Term ſubtract the leaſt, the Remainder 
divided by the common Exceſs Minus Unity, quotes the 
dum of all, excepting the greateſt, by Theorem 15; to 
wich adding the greateſt, gives the Sum of the whole. 


* * 


| 
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Otherwiſe, or in othet Words thus; rhe Differences q 
the greateſt and leaſt Tetttis divided by the Exceſs Mini 
Unity, the Quotient multiplied by the Exceſs, and to th, 
1 hg adding the firſt Nüfnber, the Sums are equal th 
Ital. 8 | | | AS To 
Or according to Corollary in Theorem 13, it holds, Thi 
if the Ratio of yon Ptogreſſion be 6onble; the Differtne 
of the greareſt and ledft added ro the greateſt; gives the Fir| 
total Sum. | SUR {7 hi; 5h 
If the Ratis be triple, 4 the Difference added to the ibis . 
$reateſt is the total. If the Ratio be quadruple £ of th Wl gold 
Difference added to the greateſt, is equal the total Suh WM 6896 
of the reſt. And ſo on. Tk 


EXAMPLE. | hols 
A Merchant having a ſoft young Man to his Son, cove. WM Pence 
tous enough, but ſcarce able to keep a Shop- Book, wa; WM the y 
minded ro purchaſe for him ſome conſiderable Lands in be 1 
- the Country; and bid him enquire out ſome handſome Ml 0456 
Eſtate that would be ſold, and he would buy it for bim: Ml appe 
The young Man overjoy'd ar the News, runs to an Inn, wou 
where he heard divers Country- Gentlemen lodg'd;-andin Ml 5. 
all haſt ask d them if any of them would (ell their Eftate; MW $9ai 
moſt of them Were very angry, and near beating of him; MW wer 
bur one of them being a facetioùs Gentleman, refolv'd iv M thin 
pur a Trick upon him, and told him, Thar he had a nen MW wot 
Hall, with a goodly Park and Mannor, on the Bank of : He. 
Pleaſant River, and a great number of ſufficient Tenants; 10 


all which, with the Royalty of a fair Market- Town, and den 
the Patronage of a Pariſh- Church belonging thereto,ſhould W wh 
be his, upon Condition he would lay him down one Penny WM ma 
on the Threſhold of the Porch-Door belonging to the Hall, WW nu 
Two · pence at the next Door, Four-pence at the 3d Door, MW is 
and ſo on doubling, till he had gone thro' all the Doors, MW poi 
which were 64 in all. I'll have it, ſaith the young Man, WM lar 
and here's a Piece in Earneſt ; and in all haſt tells his Fa- 

ther what à Purchaſe he had made, wiſhing him to give 

nim a hundred Pound, for that he thought could not but + 

bundantly fatisfy. Thou Calf, quoth his Father, che King 0 


of Spain Revermes would not pay what thou haſt promi- 
led, if they were ſold at 20 Years Value; much leſs can 

my Eſtate pay for thy Purchaſe, for it will not bring a 
* Fure 3 
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paſt the 24th Threſhold, The beſt is, the Gentleman 
Lnows thee not; and if he did, he could get no Advant 
of one-that has nought; but I'll watrant thee, he is mak- 
in Merry with 4 Fool's Karneſt. Now 1 deſire to know 
whar the Sum to bè laid down on the 24th Threſhold was, 
aud what the whole, which he promiſed, would have 
come to? | 

Firſt, The Sum to be laid down on the 24th Threſhold, 
by Prop. 1. will be found to be 8388608 Pence. And by 
this Propoſition the Sum of the whole unto the 24th Three 
ſhold will be found to be 16777215 Pence, equal ro 
86965 J. 1 J. 3 d. Which the Father muſt be worth, elſe he 
could not bring him over the 24th Threſhold, 

gecondly, the number to be laid down on the 64th Thre- 
hol, by the ſaid firſt Propoſition, is 92233720368 5477 5308 
Pence ; and by this Propoſition, the Sum of the whole, which 
the young Man ſhould have given for the Purchaſe, will 
be 18446744073709551615 Pence, equal to 7686143364“ 
0456465 Pound, 1 Shilling and 8 Pence; by which it may 
appear the Gentleman ſpoke within Compals, for this Sum 
would purchaſe the Yearly Rent of 3843071682022823 J. 
55, od. 3, Which is a great deal more than the King of 
Hain 's Reyenues are worth: For ſuppoſing his Revenues 
were worth One Hundred Millions per Annum (which I 


| think no Potentare of the Earth is worth) ir would be no 


more confiderable to the Sum laſt mentioned, than a Red- 
Herring of an Ounce Weight would be to the loading of 
20 Ships of 50 Tunn Burden apiece, which may be thus 
demonſtrated; for allowing 20 Hnndred to the Tunn, the 
whole number of Ounces, equal to the Burden of fo 
mahy Ships of ſuch Capacity, will be 35340000 ; and this 
number of Ounces multiplied by One Hundred Million, 
is only 3584 000000000000, Which is leſs than the afore- 
going number by 259071682022823, Which is a number 


large enough. to load a great many more Ships. 


EXAMPLE. II. 
What will a Horſe coſt by trebling the Nails in his Shoes 
(which are 32) with a Farthing? 
 Adſwer 9651146816931, 131. 4d. 


See 
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See the Work _ 
Nails i = 7x The8th Nail 2 2187 


= 3 Multiply by 2187 zutton: 


33 9 | EY 
4= 27 | T3309 
S=<= Va 17496 
6 243 2187 
7= 729 4374 

8 —2187 


4782969 = 
: Trebled is 14348907 = the 16th Nl 
Multiply by the ſame 14348907 | 


— 


—T̃— 


100442349 
129140163 
114791256 
$7395628 

423046721 

357395628 

14348907 


20 5891132094649 
Trebled 617673396283947 the 32d Nil 


And the whole Sum will be 92651009442 5920 Parthings, 


EXAMPLE III. 


A Gentleman having a Coat and Waſt- Coat with 12 
Dozen of Silver Plate- Buttons. A Corn-Man ſeeing it, y 
and fanſying it, demands of the Gentleman the Price I , 
thereof ; who anſwered, If he would double every Button _ 
with a Barly-Corn, proceeding from the firſt gradually to 
the laſt, it ſhould be his. To which the Baker Aſſents. 
I demand the number of Barly-Corns, together with 
the Worth and Weight of the ſame? 


\ 


Obſerve 
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Obſerve the following Work, 


cons 1= the 9th But. = 256 18th Bur=131072 


122 2 236 131072 
3 1536 262144 
n 1280 917504 
6= 32 5I2 3 
7 64 . — wrt 393216 
3 8128 65536 131072 
a | 9==256 131072 a — — 
ä „„ 17179869184 
The 36th Button = 34359738368 
5 34359738368 
274877906944 
206158430208 
103079215104 
274877906944 
103079215104 
240518168576 
as 309237645312 
1 | 171798691 840 
5 © 103079215104 
, 137438953472 
193079215104 


1180591620717411303424 
The 72d Button = 2361183241434822606848 


Which laſt Number muſt be multiplied by it ſelf, and 
then by the common Exceſs, and ſo you will have what 
the laſt Burton will amount to. 728 ? 
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See the reſt of the Work. _ 

X | 09 
The 72d Button = 2361183241434822606843 the Bi 
| ; 2361183241434$22606848 will | 
— ——— 111. 
1888946 5931478 5808 54784 lions C 
0 944472296 5739290427292 lions, 
> 13889465931478580854784 Milli 
141 6709944860893 5641088 Eleve 
1416709944860893 5641088 Mill 
4722366432869645213696 thoul 
472236648286964521 3696 lions, 
1888946 5931478 5808 54784 ty 
944473296 5739290427392 thouſ 
7083549724430467 820544 and 1 
944473296 5739290427392 Shill 
2361183241434822606848 yaſtl 
9444732965739290427392 with 
472236643286964 5213696 ed i 
__ 95083549724304467820544 quat 
1888946 5931478 5808 54784 5 305, 
2361183241434$22606848 | "ey 
_ 2361183241434822606848 Far 
14167099448608935641088 | all 1 
70835497243044678 20 544 eaſi 

472236648286964 5213696 


557518629963265 578 5383929 568 162090376495 104 Button 
= TI1I50372599265311570767859136324180752990208= 144 


2230074519853062314153571$272648361 50598041 5T.Sun 


Which laſt Number is the exact Quantity of Barley, 
which the whole 12 Dozen of Buttons will amount to. 
Now for the Worth. 

An Ounce Averdupoiſe bath been exactly weighed, and 
found to contain 681 Grains of Barley; therefore a Pound 
Averdupoiſe would contain 10896 Grains : And ſeeing a 
Buſhel of the ſame Barley did weigh 50 Pound, the Grains 
in a Buſhe] will be 54.4800, Wherefore dividing the whole 
number of Barley-Corns by 544800,the number of gr” 


f 
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vill be as here 40933830114777208409 573638 5327613- 
09665, and above 3, and efteeming Barley at 2 Shillings 
the Buſhel, rhe Value of the whole Quantity of Barley 
will be 4093383011477720840957363853276130966 J. 
114. and 11 d. 3, which in Words at length is Four Mil- 
lions of Millions of Milhons of Millions of Millions of Mil- 
lions, Ninery three thouſand three hundred eighty three 
Millions of Millions of Millions of Millions of Millions, 
Eleven thouſand four hundred ſeventy ſeven Millions of 
Millions of Millions of Millions, Seven hundred twenty 
thouſand eight hundred fourty Millions of Millions of Mil- 
lions, Nine hundred fifty ſeven thouſand three hundred 
ixty three Millions of Millions, Eight hundred fifty three 
thouſand rwo hundred ſeventy fix Millions, One hundred 
and thirty thouſand nine hundred ſixty ſix Pound, Eleven 
Shillings and Eleven Pence half Penny. Which Sum is ſo 
vaſtly great, that if the whole Globe of the Earth and Sea, 
with whatſoever is contained on or therein, were convert- 
ed into ſolid Gold, and coined inte Guineas of equal 
quantity with thoſe we now have, and to be valued ar 
30s, per Piece; a hundred of ſuch Guineas would come 
as near purchaſing all the Land upon the Face of the whole 
Earth, as the ſaid Quantity of Guineas would purchaſe 
all that Barley; which may ſeem as a Paradox, yet may 
eably be demonſtrated to be true. | 
For ſuppoſe every Degree of the Meridian Circle anſwer 
io 80 Exgliſh Miles upon the Earth, which Suppoſition is 
vo much, none yet having accounted above 73 ; and Mr. 
| Norwood by Experiment found only 69, and ſomething a- 
n boye 5 to anſwer to a Degree on the Earth; but ſuppoſing 
do Miles, that we may not take too lutle, the Circumfe- 
Wy rence of the Earth in Miles is 28800, and in Inches is 
\ W 1324768000, and the Solidity is 1065658515630637 583- 
55315840 Inches; and computing Guineas at one Pound 
den Shillings per Piece, and to weigh five Penny Weight 
| MW nine Grains, as they ought to do, a ſolid Inch of Gold would 
be worth 55 J. 7 5. bur according to the Account concern- 
ing the Value of Gold, given by Sir Jonas Moore in his 
e Mathematical Compendium, p. 16. a ſolid Inch of Angel 
; W Gold (which is the beft) will be worth 33 J. 16 5s. 44. by 
which we may ſee how Guineas are advanced above the 
worth; but taking them according to the greater Rate, the 
U Worth 


146 Geometrical Progreſſion. 


Worth of the whole Globe of the Earth, converted into ſych 
Gold, will be 5898702283522221145586952830 Pound, 


19 Shillings and 6 Pence. 
And according to the former Computation, the ſquare 
Miles on the Face of the whole Earth will be 2640 1904604 


one third of which being allowed for Seas, the Remainder 


will be 176012697, 6 ſquare Miles: And ſeeing a ſquare 
Mile contains 640 ſquare Acres, the Number of ſquare . 
cres on the Face of the Earth will be 112648126464, and 
valuing an Acre at 20 5. Which is too much, accounting 
one with another, the worth will be 2252962529200 
Pounds, which may near as ſoon be purchaſed with a 100 
Guineas, as the Barley before named with the whole 
Quantity of the ſaid Gold. 

| Nay, if we ſuppoſe the Earth and Seas, and all contain- 


ed therein, were converted into fine Sand, the Number 


of Grains of Sand would far come ſhort of the aforeſaid 


Number of Barley Corns ; ſo that the Bulk of Barley ex- 


ceeds ſome Millions of our Earth we live upon, if 'twere 


poſſible ro be brought into one Place. 


And, Laftly, If the Weight be conſidered, ſeeing a 
Buſhel weighs 50 Pound, the weight of the whole wil 
be 20466915057388604204786819266380654832594 
Pounds, 13 Ounces, 3 Drams 2. All this may ſeem im- 
poſſible to any but an Accountant, who is the beſt Judge 
of the great and almoſt incredible Power of Numbers, 


In the laſt place we will annex a Table of Geometrical 


Prog reſſion fitted to the laſt Queſtion, whereby any Quelti- 


on of Geometrical Progreſſion proceeding from Unity, and oi 
a Duple Ratio, may be reſolved by Inſpection, it the Num. 
ber of Terms exceed not 144. | 


The 1431 E follows, 


12 d — ow | ww Mm» mg Wy — | my . dw bs | 


| n D 1 


ln e 1 


— 


2 


MD * 2 


fo» eee wa f vo. 


Ss = — _— _ 


A Table of Geometrical Progreſſion, proceeding 
from Unity, and continued to 144 Places, the 
Ratio or common Exceſs being Two. | 
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147 . q 


= — —— —— — — — —— 
_— — a 


f 1 36 34 59728378 

* 2 37 68719476 36 
3] 4 38 1374358953472 

| 4 8 39 274877906944 
5 16 40 949757813888 
— —— — — — — — — 

| 6] 12 41 1099511627776 
7 64 [42 2199023255552 
8 128 43 4398046511104 

| 9 256 44 879 093022208 1 
10 512 45 1 7592186044416 BY 
——— — 1 — — — ͤ ſ— 
11 — 46 35184372088232 
12 2-48 | 47 7536874417 7664 
13 409” 48 1407 37488355328 
4 892 49 2814 4976710656 
15 16384 588 3J362949953421312 

116 32768 51 1125899906984 5624 

17 65536 52 223179981368 5248 
188 131072 53 4503399627370496] 
19 262144 54 9007 99254740992 
20 24288 95 801439850948 19844 
21 1048576 56 3602879701 89629638 
22 209752 571 72057594037 27936 
31 4194304 580 144115188075855872] 
24 8388608 991 288230376151711744 

25 16777216 69 576460752303423488| 
26 33554432 GI  1152921504606846976| 
27 67108864] 62] 2305843009213*93952 
28] 124217728 63] 4611686018427387904 
29) 268435456 64 92233720368 54775808 
30 536870912 65 18446744973709551616 
31] 1073741824 661 36893488147419103232 
32] 2147483648 67] 73786976294838206464 
33| 4294967296 $8] 14757395 238967412928 | 
34] 8589934592] 69] 2951479 5517935285856 
3517179869184 70 $90295810358705651712] 

Uz 71 
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71 
72 
73 


118059162071741 1303424 
236118324143 43226064,j 
472256648 2869645 213696 
944473296: 729290427392 
1888946593148 5808 54564 


3777893 1862957161 709560 
75557853725914323419136 
I5Ii 1572745 182864683821, 
 3922314545;030572 9367654 
C04462509807314587353088 


22 


12089258 196146291747061)6 
241785 (6392292589349412352 
4835703278458 5 16698824704 
96714065569 7933397549408 
1934281311382406679 5298816 


3868 5626227668 133590597632 
7737125245533620755! 195464 
15474250491067252. 36239028 
309 18 50098 2134506872478 05 
6189700 1964269013 7449562112 


— cc Jo wt 


—— ——_— ——— 


 123794c03928538602748991 24224 
24758800785707505497 8248440 
4951760157 141521099596 49689 
99035203142830421991:299379! 

19807040628 566084398 38 5987584 


| 


— — — — — 


3961481 257132168796771975168 

79228162514264337593543950336 
1584563250285 28675187087900072 [3 
31691 ee 


6328253001 7411470074835 160268) [4 
12616506002 2822940 1497703205356 I, 
25353012004564583029924064 10752 I, 
5070602400912917605986812821504 F 

I0141224%01825335211973625643005 1. 
2025240960365167042394725 t 256016 
4056481920730334c847894 02572 1 
81129<38414606681695 789095144094) Wl 
16225927682921336339157801078812 
324518553658426726783156920575256 i 
64003710731685345359631204115201 


111 
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129805421463 370690) 13 2624082305024 
2596148 4292674138 14265248 1646 10048 
5$1922956858534827628530496329220096 
1038459371706965525706099265844ol92] 
2076918743413931051412198531688038 


41538374853 218621023243970613760768 
830757 190735557242056487c4 1267521536 
 166153499473114454112975882535047072 


. Ry CA. ©. Md 2 


| 332306998 946228958 22595 176 5070086744 
90 6641139978924 57936451903530140172288 
4 13292279957849158729038 0706028034457 

a 122 2658456991 569831745 807561412056 689152 
4 12} 531691198313966349!615228241121378 304]. 
924 1063 38239662793 26983 23045648 2242756608 
6 2 | 2126764793255865395646091296448:513215| 
1 hal 
\ 125 42535295865117307932921825928971026432 
7 8597059173023461 5865843651857942052264 
:s 170141183 460469231731687303715884105728 
6 Whig | 340282356920938463463374607431768211455 
2 135 685564733$41876926925749214863535422012 
| Wli;z'|  1361129467083753853853498429527072845324 
iz 272225893 5367507707 7069968 5945414691648 
91833 5444518707350 5415413993718908291283296 
1 Wi: 108890357414700308308279$7437816582766592 
la; 2177807 148294006 166165597487 5633765533184 
g 136 4355614296588012332331194975126633 1066368 
6 137 87112285931760246646623899502532602132736 
386] 1742245718635 20493293 247799005065 324265472 
uo] 348449 143727040986 506495 59801130648 530944 
8 140 696898287454081973172991196020261297061888 
353796574908 16394634598 23920405 22594123776 
2 142 27875931498 1(6327892691964784081045188247552 
t 143] 5575186299632<5578538;9:9568162c9 376495104 
i 144 _11150372599265311572767859135324150752950208 


Take an Example or two in the Ule of the aforegoing 


Table. 


QUEST. 


What will 20 Pieces of Cloth coſt by doubling every Piece 


by a Farthing > And (ſuppoſing every Piece to contain 50 


Yards, 


| 


AA Pi a A IT ENT gene 


Difference be in the Price ? 


What will 9 Pack of Broad Cloth caſt by Quadrupling r 
every Pack by one Shilling ? | | 
Prom the double Number of Terms, ſubtracting an by 
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Yards, and each Yard worth 1 J. 1 4. 8 d. what wil u 


8 RULE. 
Subtract Unity from the 21ſt Number, gives 104 


i 


Farthings. which reduced, is 1092 J. 55. 39. 39 N 
And multiplying 20 by 50 gives 1000, the Number , | 
Yards, which at 1/. 1 5. 8 d. the Yard, will amount! ] 
| 10831. 65. 84. which ſubtracted from the former Nun 
ber, gives 8 J. 185, 7 d. 3 J. the Difference ſought, 1 
| | 
| OURST. II. 
A certain Man whoſe Daughter was Married on Nep. (uan 
Near's-Day, gave her Husband towards her Portion One? - 
Shilling, promiſing to double it on the firſt Day of even were 
Month for one whole Tear; I demand what was her - 
Portion? . taker 
SBuubtract an Unit from the 13th Number, being ons 43 
Number more than the Number of Months, and the Re. lame 
mainder is 4095 Shillings, or 204 J. 15 5, the Anſwer 
And thus of any other. 
| Or, Suppoſe the Progreſſion be Quadruple (ſuppoſing H 
. the Progreſſion proceeds from Unity) the laſt Number “ { 
may be found by the Table, by ſubtracting an Unit from I. F 
the double Number of Terms given. . 05 
˖ 
EX IMPLE. - $ 


Unit, leaves 17, and the 17th Number in the Table 1s 
65536, the Number of Shillings the laſt Pack will colt, 


and © of the Difference of che laſt and firſt Term added 
to the laſt, gives $7381 Shillings, or 4369 Pounds, One 


Shilling, for the Price of the whole, by Theorem the 15th, 


More Examples and more Utes might be ſhewn, but 


| ler theſe ſuffice. 


The 


(151) 


he Combination, Election, Per- 
mutation and Compoſition of 
| Numbers or Quantities. 


Nee of Numbers is how oft a leſs Number of 
Quantities may be taken out of a — Number of 
Quantities, without conſide ring their Places. 


. Js if 10 Letters of the Alphabet, 2. b. c. d. e. F. Z. b. % 
Jn were given, and it were required ro know how many 
WM Combinations of 2 Letters, as ab. ac. ad, &c. may be 
be aken in the ſaid 10 Letters ; or how many Combinations 
„% Letters, as abe. abd. abe, &c. may be found in the 
Re lame Letters. ; „„ 
per, EXAMPLE. 


ng How many Combinations of two Letters in 8, (viz.) 
her . . b. c. d. e. F. g . 65 


n Ex, It is eaſily ſeen A will combine with allthe follow- 


ing Letters, C. c. d. e. F. g. h, from whence will ariſe 7 


Combinations, to wit, ab. ac. ad. ae. f. ag. ab. 
Secondly, b will be combined with all following it ſelf, 
(but not with 4, for ba is all one as ab) as c. d. e. F. g. h, 
whence will ariſe 6 Combinations, viz. be. bd. be . bf. 
1 . %; and fo every Letter will combine with thoſe fol- 


. i Wl lowing it ſelf, as may be (een at large in the following 


ts 


* = 


” 
Us 5 tA g __ 28 TON 
— ' - 


found, be added its following Let- cd. ce. cf, cg. ch 
tet, it will produce the Ternarics, de df 49.0 
or all the Combinations of 3 Letters, eG 
es in the following Spb is evi- ef, ep, eb 
dent. N n 
: gh 
abc .abd. ate. V. ag. 
acd. ace. acf. a0. ach 
i ane adf . agg adh 
in] all $6 Combinations: ef, aeg, oth 


Letters, it will produce all the Com- bfp . bfh 
binarions on 4 Letters in 8, And fo 
of any other. boh 


132 The Combination, Election 
In all 28 Combinations, which is 1 ab. ac. ad. ae. af . 4,4 


Anfwer, 
* if ; to every Binary already be bd. be. of. 's L 


Z <=Y 
bed. bee. bef . beg. 10 
bde . bdf . bds . bd) 
8 bef. beg ' beh 


— 


Agaln, If to every Ternary alrer- 
dy found, be added its following 


cde , cdf . cap, 6b 


| cef , cep \ C4 


But becauſe this may ſeem tedious in large Numbers, 
we have here exhibited another Method, whereby to find 
the Combinations in any given Numbers or Quantities 
with much Eaſe. 

THU 3, -; 


Having placed the given Number of Quantities by it ſelf, 
decreaſe it gradually by an Unit ſo often as there areQuar- 


tities in the Combination, placing them one after another 


with a Sign of Multiplication berwixt them ; which New 


2 


ders M 


Then 


Iecica 
WIL 
$9)s! 


\ 


* 


rs muſt be multiplied into one another for a Dividend: 
vcreating by Unity with the Sign of Multiplication, be- 
Duotient will be the Number of Combinations ſought. 


EXAMPLE. 


» 1 ; 
- Yow many Combinations of 5 Letters in 10? Facis 252. 
15 5X4X3X2X1) 10XgX3X7X6 (252 
ach The Product of the Diviſor is 120. 
0 WW The Product of the Dividend is 30240. 


And the Quotient will be 232. | 

Which will be the Number of Combinations of 5 Let- 

ters in 10. Ds 2 
EXAMPLE II. 


leb Nuit a Moorlander for 50 Sheep, which were to be choſen 
bib Hout of 100 ; but he thinking him long in chuſing them, tells 
bak the Farmer, that if he would give him a Farthing for eve- 


4 WW) Parcel of 50 Sheep, which may be taken our of the (aid 
o, be mould have the whole Hundred, to which the Far- 


mer aſſents. The Queſtion is what they will coſt ? 


i you work according to the Rule laſt laid down, the 
ab Number of Combinations of 50 in 100 will be 100891 130- 


of0 544874079 257172497256, which Number of Farthings 
db Mreduced into Pounds, Shillings, and Pence, will be 63428“ 
fv WMa443i7577165892888017 Pounds, 19 Shillings, 6 Pence; 
which Sum is lo great, that if any Man were able to pay 


Sry Thouſand Millions of Millions of Years in paying 


It: Such a Vanity may be concluded for want of Judg- 
ment, | F 


Note, In any given Number of Quantities, the Number 
e Combinations increaſe gradually, till you come about 
tie Mean Numbers, and fo decreaſe gradually again. So 
elf, in? Quamities, rhece are more Combinations of 3 and 5, 
an- Iban of 2 ard 6, and more of 2 and 6, than of 1 and 7, 
her I may be {en in the following Table. 


ders | X Note, 
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Then placing an Unit with the like Number of Places, 


irt each multiply them continually for a Diviſor, and the 


A Country Farmer going to a Fair, makes a Bargain 


a Hundred Thouſand Pound a-Day, he would be above 
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Note, farther, That if the Number of r 
Quantities be even, 3 the Number of Places þ 3 
ſhews the greateſt Number of Combinations | 59 
that can be made in thoſe Quantities. 4 In 8870 
So if the Number of Quantities be 8, the |5 50 
of which is Four, ſhews the greateſt Num- 
ber of Combinations in theſe Quantities 
will be of 4 in 8, as in the Table. 


Bur if the Number of Quantities be odd, p r 
then thoſe two Numbers which are next \2 11 
together, and whoſe Sum is equal to the Js In 75 
given Number of Quantities, ſnew the \4 
greateſt Number of Combinations; ſo of }5 ” 
7 Quantities the greateſt Number of Com- (6 
binations will be of three and four Quantities in 7, and are 
equal as in the Table. 


Of Election of Quantities. 


By Election of Quantities is meant, any Number of 
Quantities given, how many ſeveral Ways I way take 
them withour Reſpect had to their Places, as A. B. C. may 
be taken 7 Ways, vix. 4. b. c. ab. ac. be and abc. 

The Election of Quantities may eaſily be found out by 
the Geometrical Table of Progreſſion aforegoing ; thus, to 
the given Terms add the Sum. Seek in the firſt Column of 
the Table, and from the Number over againſt it ſubſtradt 
an Unit, the Remainder is the Number of Elections ſought, 


EXAMPLE. 
How many Elections are there of the Letters of the 
Alphaber ? 
Look in the firſt Coluran of the Table for 25, and over 


againſt it is 16777216 = the 24th Power of 2. 
Subſtract 1 


Reft 16777215, the Number of Elections of 24 
Letters. 1 6 


EXAMPLE ll. 


How many Locks, whoſe Wards differ, may be unlocked 
with a Rey of 8 ſeveral Wards? 


Anſmer, 


18 . 


1 5 RN 5 


Rung 120 Changes. 


Gentleman conſidering of it, 
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Anſwer, 255 Locks, 8 whereof may have one ſingle 
Ward, 28 Double Wards, 56 Treble Wards, 70 four 
Wards, 56 five Wards, 28 fix Wards, 8 ſeven Wards, 
and one Lock eight Wards. 


Of Variation of Quantities. 


By Variation of Quantities is meant how many ſeveral 
Ways any given Number of Quantities may be changed, 
25 in reſpect to their Places. 7 

As 4. b. may be changed into b a, and 4. b. c. may be 
changed 6 Ways, (viz.) abc. ach. bac. bea. cab. cba. 


EXAMPLE, 
How many Changes may be Rung on five Bells ? 
RULE. | 


Multiply 1, 2, 3, 4, 3, one into another, the laſt Product 


is the Anſwer. | : 3 
1 Admits of no Variation. 


Soon 5 Bells may be 2 
2 2 Admits of 2 Variations. 


And on 6 Bells may be 6 3 Admits of 6 Variations. 
Rung 720 Changes. 3 


24 4 Admits of 24 Variations. 

And thus of any other 

Number of Bells. 120 5 Admits of 120 Variations. 
EXAMPLE II. 


A Young Scholar, but an Arithmetician, coming into a 
Town for the Convenience of a good Library, demands of 


| 2 Gentleman with whom he lodged, what his Diet would 


coſt for a Year ; the Gentleman asks him 10 l. the Scholar 
anſwered he was not certain what time he might ſtay, and 
would know what he muſt give him for his Diet ſo long as 
be could place his Family (conſiſting of 6 Perſons beſides 
limſelf) every Day at Dinner ina contrary. Poſirion ? The 
and thinking it could not be 
long 


X 2 
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long, tells him he would allow him his Diet ſo long ſot: 
Pounds, to which the Scholar aſſents. 
The Queſtion is. what he gave for his Table per Ann 
The Changes on 7 Quantities will be found to be 504) 
which divided by 365, the Days in a Year, gives j 
Years 808 or 10 Monihs and 15 Days, and fo long gy 
he Board the Scholar, according to the former Cord. 
tions, which will hardly amount to 7 Shillings and f 
Pence per AInnum. „ 
EXAMPLE II. 


' How wany ſeveral Combinations with their Variations 
are there of Three Letters of the Engliſh Alphabet? 
KUK. 
Multiply all irs ſeveral Combinations 2024 by i 
| Changes 6, and the Product 12144 is the Number of pa. 
= cing three Letters of the A'phaber with all irs Variation 
From this Mutability of Variations and Combinacions 
It is vo Marvel that by 24 Letters there ariſeth ard i 
made iuch Varicry of Languages in the World, and ſuch 
inß ite Number ot Words in each Language, ſeeing the 
44 Diverſ:y of Sellables p:cducerh that Effect, and alio by 
11 intcrchavging and placing of Letters amongſt the Vowel 
I and among themielves, make thole Syllables; for the A. 
pbater of 24 Letters, may be varied thus many times 
(viz.) 620448401733239439360000. 
No it you take in the Combinations with the ſeveri 
Variations of 2, 3, 4, 5, 6, Sc. Letters, there may be 
made and compoſed ſuch a vaſt Number of Words, that i 
a Man could read 50 Thouland Words in an Hour, which 
is more than the P/alms of David contain (a Task roo great 
for any Man to perform) and if there were a Hundred 
Thoufand Millions of Men, they wouid nor ſpeak tbeſe 
Words according to the hourly Froportion, before men- 
rioned, in a Hundred thouſand Years; a Thing leemirg 
moſt impoſſible and incredible, yer moſt certain and in- 
fallible in Computation. 
Hence likewiie, it may appear how many Ways the Lei. 
ters of a Name cr Word may be varied, and differently dil 
poſed by way of Anagram ; out of which thoſe of Ule may 
be gathered, neglecting the reſt, as for Example, the Word 
Roma, conſiſtiug of 4 different Letters, may admit of 24 
Changes, as hereafter. e Nm. 


2 . 
4 — e 
A 


— 


—L—ͤ—»—» 


dns 
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Roma Orma Mroa Arom Of which theſe, to wit 
Roam Oram Mrao Arme] Roma, Ramo, Oram, Mora, 
Rmva Omra Mora Aorm] Maro, Armo, Amer; Are 
mae Omar Moar Aomr only uſeful, and all the reſt 
Rom Oarm Maro Amro uſeleſs. 
Rimo Oamr Mir Amor | | 
Fat if there be two or more Letters of a Sort, divide 
he whole Number of Changes, by the Changes of the 


Number of choſe Letters, and the Quotient is the Num- 
der of Changes defired. | | 


& if the Word Philippa were given, which conſiſteth of 
o Letters, of which (without conſidering thoſe which are 
of the Came ſort ) the Changes will be 40320 ; but becauſe 
[is twice repeated, I divide 40320 by 2, the Changes on 
two Letters, the Quote ic 20160, and this divided again 
by 6 the Changes on 3 Quanrities, becauſe P is ihrice re- 
peared, gives in the Quotient 3360, which are the 
Changes in the Word Philippa. 

Or if J had divided 403 20 by 12 (becauſe 2 times 6 is 
12) the Quotient would give in the Anſwer, at one Opera- 
tion, the ſame as before. | | 


Alter this manner may be found the Variations or 


Changes which may be made of ſome particular Latin 
Veries, ſo as to keep the Rules of a true Verſe, and the 
Senſe Grammatically the fame. _ 

So if the Two following Verſes were choſen, (v:;.) 


Lex, Rex, Grex, Res, Spes, Fus, Thus, Sal, Sol, ( bona ) 
Lux, Laus. | 
Mars, Mors, Sors, Fraus, Fex, Styx, Nox, Crux, Pus, 
(mala) Vis. Lis. | 


It is very remarkable how many ſundry Ways the ſame 


may be varied, and yet the Senſe remain good, and the 


Verſe Grammarically true; for if we ſuppoſe the Words 
Bona and Mala continually to keep the ſame (to wit, the 
toth ) Place, the reſt being 11 in Number, indifferently 
changing Place with any other in the ſame Verſe; the 
Number of Variations of 11 Places will be 39916800, 
which doubled for the Number of Changes in both Verſes, 
makes 79833600, which would compole above 249 Folio 
Volumes  -2ch Volume to contain 2000 Pages, evey 

Page 
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Page divided into two Parts, and every Part to conta 
8o Verſes, which at a Penny rhe Sheer, would amourt ;, 
518 Pounds, 15 Shillings ; and ſuppoſing them bound ſot 
5 Shillings a Volume, which is not dear, the Binding zs 2: 
would coſt 62 Pound 5 Shillings ; and the Worth of the 377. 
Whole would be 581 Pound. 94h 


Of Compoſition of Quantities. 

By Compoſition of Quantities is meant, when in any 
Number of given Quantities, as in Letters or Figures, one 
Row is joined with another Row of the ſame, or with 2 
3 or more other Rows, as in placing, and the Chances of 
the Dice. TR 5 

This differs from Combination and Election, in that there 
one Quantity is taken but once, here as oft as there ate 
Quantities to be taken. 

Though this be the moſt compoſed Way, that it is not 
difficult to be performed; for if the Compoſitions of two 
Quantities in 10 (or any other Number) were ſought, it 
is but ſquaring the given Number; if of three Quantities 
in Io, it is Cubing the given Number; if of 4 Quantities, 
its Biquadratick will fir, and ſo increaſe the Powers, ac- 
cording as your Number of Quantities increaſe. 


|| the 


AXA NM RLE. 

What Number of Compoſitions of 3 Letters in 202 MW 7 
Facit 8000, the Cube of 20. on 

EXAMPLE II. 

What Number of Combinations of 6 Letters in 24, or 
in the whole Alphabet? Anſwer 191102976 the Cubo- Wh v 
cubick of 24. 

EXAMPLE III. 

What Number of Compoſitions of 24 Letters of the 
Alphabet, accounting them by 1 and 1, by 2 and 2, by 3 and 
3, and ſo on to 2 If we account each time 24, the Anſwer 
would be 133373 57768 5028412444908 1472843776; 
but ſince we are to find all the Numbers preceding in 


Geometrical Progreſſion under it; to perform which, 
obſerve the following Rule. 1 
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As the Ratio minus Unity: 1s to the firſt Term :: So the 
yole Power gf the Ratio minus Unity: to the Sum of 


he Terms. 
2 Thus Stated. 


As 23: to 24:: So 13337337768 5028412444908 1472 
563775: to 1391724288887 25299942512849340 2200. 
vich is the Number of Compoſitions ſought. | 
How many ſeveral Chances are there, on 2, 3, 4, 5, 
und & Dice? | 8 * 

Anſwer, On 2 Dice are 36, on 3 Dice 216, on 4 Dice 


ne 296, on 5 Dice 7776, and on 6 Dice 466 56 Chances. 
25 Caſts. | Points. | Chances, | Sum. 
1 a SD (ot: I 
ne 3 "43 
4 4 . 10 * g 3 
ot e > RES oe 2 
1. 2 ( 
50 1 v,. k 2 5 
it a | 
is "> - +. 3 | | 
s, 6. #2: 4| 2 4 
c- 3 1 3 1 | 
i | 
7 Þ: 56 js. 
131 | 


2 


The foregoing Table ſhews the ſeveral particular Chances 
on two Dice. The Sum of the Chances of 2. 3. 4. 5.6 
Caſts are 15, and of 12. 11. 10. 9. 8, are 15. Then add the 
Chances on 7, (viz.) 6, gives 36, the Chances on 2 Dice. 
The particular Chances on 2 Dice, otherwiſe formed, 
whereby rhe following Obſer vations may be made. 
1.401. 51.6 


1.11.2J1.3 
2 2.402.502. 
3.1.3.2 3:3/3-4}3+5]3-6] . 
[4.1 4.2 4-3 4-414. 514-6] *. - 
13.23.3147 1 - 
(6.1 6.2 6.3 6. 6.56.6 


OBSER- 


there are where there is no 6, or neither 5 nor 6, or net 


minus 256, is equal to 1040, 
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OBSERVATION S- 


Here are 36 Chances the Square of 6, as before; yj 
the Chances of 6 are placed in the lowermoſt and further. 
moſt Row, whence obſerve, That in the Square of 5, (viz) 
25, there is 0 6; So there are 25 Chances wickour 6, ar 
11 where there is a 6: So that it is above 2 to 1 whe. cho b 


ever throws 2 Dies, throws not a 6 In the Square of 1, W Thou 
(viz.) 16, there is neither 5 nor 6. In the Square of 3 (biz) be 9⁰ 
9, there is neither 4, 5 nor 6. In the Square of 2, (viz), o! 


there is neither 3, 4, 5 nor 6. This may be applied ty WI 
other Chances. 


A TABLE of the Powers of 6, and the Numbers under it 


FFS SES E 
6 1 RN ETA ET WS 
. 
— 4 816 [32 | 64 
. 
4 151 64 235 10244 4096 
5 252; 312515625 
6 36/218[1296[ 7776 | 46656) 


By this Table may be accounted, how many ſeveral 
Chances there are on 2, 3, 4, 5 or 6 Dice, and how many 


ther 4, 5 nor 6, or neither 3,4, 5 nor 6. 


EXAMPLE. 
On 4 Dice there are 1296 Chances, 625 where there is 


no 6, 256 where there is neither 5 nor 6, 81 where there vu 
is neither 4, 5, nor 6, and 16 where there is neither 3, 4, 
5, nor 6; but i; it were demanded, on how many Chances 4 


on 4 Dice, there is a 6, I aniwer 671; for 1296 minus 
625, 1s equal to 671. 
And 1040 Chances have either a 5 vr 6; for 1296 
| Likewiſe 1215 Chances have either a4, 5 or 6; for We 
1296 minus 81, is equal to 1215, | 
1 | And 
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1 1aftly, 1280 Chances have either a 3,4, 5, or 6, for 
5 Minus 16, is equal to 1280. And ſo of any other 
: able. 3 , 
* on ko. wi I ſhall here mention a ſmall Treatiſe writ- 
ren not long fince, entitled Artificial Verſifying, ſhewing any 
ane, tho' of ordinary Capacity, that can Write and Read, 
o' be underſtand not a word of Latin, how to make 
Thouſands of Hexameter andPentameter Verſes,which ſhall 
be good Latin, true Verſe, and perfect Senſe, and that in 
tO Hours time. - —_ | 
Which is perform'd by a ſelect Number cf LatinWords, 
anfully digeſted into Tables, the more to amuſe the Reader. 
The Words are theſe which follow. | 
In the Table of Hexameters the Words are, 
| 1. Turbida, Ignea, Peſſima, Horrida, Aſpera, Martia, Bar- 
lara, Lurida, Effera. — 
| 2, Fara, Signa, Damna, Bella, Vincla, Siſtra, Caſtra, 
Scorta, Tela. | | 
3. Sequi, Fori, Pati, Tus, Domi, Patet, Puto, Palam, 
Ferunt. 2 
4. Præmonſtrant, Proritunt, Promittunt, Protendunt, Pro- 
zucunt, Monſtrabunt, Cauſabunt, Prænarrant, Promulgant. 
5. Tempora, Pocula, Prelia, Verbera, Lumina, Fædra, Ag= 
mina, Crimina, Sidera. | : 
6. Dura, Sepe, Quedam, Acerba, Prava, Mul:a, Dira, Ni- 
pra, $ eva, | | | 
Here if you take one Word out of each Line, you will 
tavea true Hexameter Verſe, 1 
In the Tables of Pentameters the Words are, | 
. Tetrica, Ardua, Perfida, Improba, Sordida, Impia, Tri- 
ſia, Turpia, Noxia, Swe | 
2, Preſtabunt, Preſcribunt, Concludunt, Prædicunt, Perfi- 
eint, Conſummant, Conglomerant, Significant, Procurant. 
Fa Dura, Acta, Vina, Verba, Dita, Facta, Labra, Arma, 
ra. 5 
4. Doloſa, Pudenda, Proterva, Nefanda, Cruenta, Super ba, 
Molefta, Siniſtra, Maligna. , 
; 3. Nova, Aliis, Tibi, Viris, Scio, Mera, Malis, Vides, Mi. 
Here likewiſe if you take a Word out of every Lins, 
r Ju will have a true Pentameter Verſe. 
; ow if it were required to find how many Verſes may 
1 compoſed our of the RE. "ha Words, ſeeing every 
| Line 
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Line hath 9 Words; I find the Cubocube of 9, becaufe 
there is 6 Lines, which will be 531441, and ſo many 
Verſes may be made out of the Tables of Hexameter. 
without taking Notice of the Permutation of Places; for 
you may change moſt of the iſt and the 6th Line, imo tte 
5th and 2d Line, which Verſes will Compoſe 30 Volumes 
as big, or bigger tban Virgil. 

Likewiſein the Tablesof Pentameters may be compoſe 
59049 Verſes, being the Quadricubick Power of y; becau; 
there is 5 Lines, and 9 Words in every Line. 

Bur if the Combinations of 6 in 54 for the Hexameters, qr 
5 in 45 in the Pentameters were required, the Anſwer will 
be in the firſt 25827165, in the latter 1221756 ; but be. 
cauſe we are not to take two Words in a Line, thele Nun 
bers cannot be admitted. 
And in the laſt Place, becauſe the Contrivance may pleaſe 
and divert the Reader, we will here annex the Tables 


themſelves, with the manner of their Uſe, and fo con 
clude this Rule. 


The Tables for Hexameters. 
TABLE I. 
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TABLE II. 
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TABLE III. 
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TABLE IV. 
Dſejeſ»[< te] 
virſeſrjujoſiſaſild] 
o|tfulpſil]n|lloſeſt 
aſeſeſeſijifiſnſeln 
ſnſrſi[ilg]aſdſridle 
[b]r]rſn| [aſvlaſa]al 
2 ra CHa 
Fo — 

TABLE V. 
Inſa ty { [mm v |m| of 
[iIfifi[cfeſaſiſiſvſi] 
b[r[i|rſl}dſb]a{ſiſ; 
ilolaſiſeſil |s| [s] 
r 


The Uſe of the Tables are very eaſy; 


For ſuppoſe we would compole an Hexameter and Pen- 
tameter Verſe. | e 


For the Hexameter, chuſe any ſix of the nine Digits, as 


| ſuppoſe 345648, and for the Pentameter, any five of the 


ſaid nine Digits; as ſuppole 23479. | 

Firſt, For the Hexameter rake three, the firſt Figure 
thereof towards the Leſt- hand, and looking in the firſt Ta- 
ble, count till you come to the third Square, where you 
will find the Letter P for the firſt Leiter of the firſt Mord; 
then counting forward rill you come to the vinth Place, 
which falls in the ſecond Column, and ſecond Square, 
where you will find the Letter e for the ſecond Letter of 
the firſt Word ; and counting forward nine Places more, 
which falls in the 3d Column and firſt Square, where you 
may find the Letter /; and ſo counting every time, nine 
Places from the Letter laſt found, you will have the 
Word Peſſima, which is the firſt Word. Then taking the 
ſecond Figure 4 in the ſaid Number, and procceding with 


it 
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it in the ſecond Table, according to the fagmer Diregz. 
ons, you will find the ſecond Word to be Bela, and thy 

running thropgh the firſt fix Tables with the (aid fix F. 
gures, according to er former Directions, you will fg 
the firſt Verſe to be this that follows, 


o dilti. 
Note 
of 0 1 
dectea 
Wo [ot 


Peſſima Bella domi monſtrabunt verbera nigra. Dec 


And, if after this manner, you proceed with the other 
five Figures in the Table of Pentameters, you will find 
$ the other Verſe to be, | 


Ardua concludunt verba moleſta mihi. 


it | Note, If the ninth Place chance to be blank, you ma 

| know your Word is fin ſhed. 5 

ö Note alſo, Your Verſes may more readily be found thut; 
find the firſt Letter as before, and run the Squares diago- 
nally downward towards the Left- hand for the remaining 
Letters; if the Diagonals be too few, the Remainder may 
be found, by counting nine forward, and running down di- 

agonally as before; ſo in the firſt Word before found, I find 
Peſ. in the three firſt Diagonals, and counting nine far- I 
ward, and looking diagonally. /ima, which put together ha 
makes Peſema. And thus of any other. a1 


FT IEEE A... - 


* 


Decimal ARITHMETICK, 
NUaxERAT ION. 


IH AT a Decimal Fraction is, was ſhewed in the 
Introduction; but for the Learners Benefit, we 
ſhall again repeat it. EE at | 

A Decimal Fraction is ſuch, whoſe Denominator is not 
expreſs d, bur underſtood, and is an Unit with as many 
Cy phers annex d, as there is places in the Numerator. 

+2 will be expreſſed thus, .5; and $55 thus, . 253 and 
Töss thus, . 125 CG. : a of 


% 
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And they have commonly a Point or Comma prefixed 
diſtinguiſh them from an Integer. FD 

Note, A Cypher placed to the Lefr-hand of an Integer, 
to the Right- hand of a Decimal, neither increaſeth or 
)creaſerh the Value; but placed to the Righi- hand of 
. lateger, increaſeth the Value, and to the Leſt- hand of 


;Decimal, decreaſeth it. Obſerve the following Table. 


The Table of Numeration, 


mw 3 

1 CELL * 
=, 83 ES 08 
33 £2 388 3824 

S SP 8238 528 

Yam 28 22 2 5 =S 
28 5. 8838 2388 BS 
e 23A 254 7 
E 22 8 88S 8.2 8 2 8822 
3 3.3.88. 8 8. . 2 3862 
THSELFSIMD FTLEET ZEN 
987654321 . 23456789 

Inregers. Decimals. 


In this Table you may obſerve, that as Integers increaſe 
in a tenfold Proportion to the Left-band, ſo Decimal Fra- 
ctions decreaſe in a tenfold Proportion to the Righi- hand. 


So 53 c Five 
5 50 is | Fifty 
500 Five Hundred 


Joo) (Five Thouſand, © 


And 5 5 1 , ) 
| 055 5 undre 118 
ee 5 Thouſand On 


,ooo5 * Us Ten Thouſ. “ 


Reduction in Decimals. A 
By Reduction we find the Decimal of any Fractional 
Parts of Coin, Weight,' Meaſure, c. And on the comra- 
1y, reduce any Decimal Fraction given into its Equivalent 
Fractional Parts of Coin, Weight, Meaſure, &c. 
Sg 2 PROP. 
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Ei REEF. L 

| Any Vulgar Fraction given, to reduce the ſame ing, 

Decimal Fraction of equal Value. To perform which 

the Proportion is, ig © HS | 
As the Denominator of the Vulgar Fraction given: n 

the Numerator thereof : : 


So is an Unit, with Cyphers annexed at Pleaſure ; to ide 
Decimal Fraction required. NR 


V Or thus; | 
Add a competent Number of Cyphers to the Numerz. 
tor, and divide by the Denominator, the Quotient is the 
Decimal Fraction required. 
| SX4MPLEL”' - 
Let it be required to find the Decimal Fraction of :. 


See the Work, | 
4) 3.3000 (.75 Facit .75 


28 


20 


O 


Note, The Cy pbers added, are to be diſtinguiſhed by a 
Point or Comma, and you may annex what Number you 
pleaſe; but you muſt take notice what Cyphers you make 
uſe of; for ſo many muſt be cut off in the Quotient; and 
if at any time it happens, as ſometimes it will, there be not 

a ſufficient Number in the Quotient, they muſt be ſupplied 
by adding Cyphers to the Left - hand. 


EXAMPLE II. 
Reduce 5 into a Decimal. 


„ a — -— 24 3 
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8) 1,0000 (.125 ' Facit . 123 


8 
1 * PE" — 

16 
10 1 

4⁰ : 
le 40 

0 


_ EXAMPLE III. 
Reduce Sr into a Decimal. 
721) 33. 000000 (48543 
1 | 2884 - | 


— 


6160 
5768 


bet 


6 


3920 

3605 

—— — 
3150 
2884 
2660 
2163 


497 Remainder. 


Wee — 


ln many Caſes, as in this Example, though you ſhould 
annex a thouſand Cyphers, yer your Decimal Fractfon 
will not come up, but there will till be a Remainder ; but 
if we bring it five or fix Places after the Separatrix, it will 
beexat enough in moſt Cales, and the Remainder may be 
thrown away as of no Value; for if you ſuppoſe this was 
the FraQtion of a Pound Sterling, ibis Decimal will be ſo 
tear the Truth, as if a Pound were divided into a Mil- 
lion of Parts, it would not err from the Truth, ſo much 
4 one of thoſe Parts. ny | 


K cw (0 t-. AAS 
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And ſeeing I madeuſe of 6 Cyphers in the Operation | 

and but 5 Figures in the Quotient, I added a Cypher u 

the Leſt- hand before, I made my Separatrix. 7 
1 


EXAMPLE IV. | 

Reduce 9 Pence into a Decimal Fraction; WY” 

Seeing 240 Pence make a Pound Sterling, 9 Pence i 
equal to ;7s which reduce as before. 


240) 9.0000 (.0375 the Dec. of 94. 
| 2 „ N 1 
„ n 
1800 
1680 A 
1200 
1200 ; 
+ 
Fox: of a 
. the 
„„ 
Reduce 11 Shillings into a Decimal. 80 


11 Shill. is 20) 11,000 (35 to 11 Still 


But the Decimal anſwering any Number of Shillings, 
may more quickly be found, by halving the Number of 
Shillings given. E292 9 5 
So for 11 Shill. 2 of 11 is 5, and 1 remains, 11 bil. 
to which ſuppoſe a Cypher annexed, makes 1oĩ. 
whoſe Half is 3, as you ſee. 7 (3/10 8 
So the Decimal of 12 Shillings is. 6; of 15 Shillings 1 
*75 3 of one Shilling is,05 z and ſo of any other. 


ETA 


| 
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de 21, EXAMPLE VI. 

Wbat is the Decimal of 7 Shillings and 6 Pence? 

"The Decimal of 7 Shillings by the laſt, is 35. 

Then 6 is 245, Which reduced, is .025, ta Which adding 

ive. "1 <F) | 5 
* , _ . = 7 Shillings. 
025 = 6 Pence, 
375 = 7 Shillings and 6 Pence. 
Zut if you conſider this, the Decimal of any Number 
of Pence may be found by raking Parrs of the Shilling, of 
which they conſiſt. 
So. o5 being the Decimal of 1 Shilling. 
2 :=2.025 is the Decimal of 6 Pence. 
And 5 of the Decimal of 6 Pence, is the Decimal of 3 d. 
.025 is the Decimal of 6 Pence. | 
_ 2.=.,0125 is the Decimal of 3 Pence. 

The 3d Part of the Decimal of 3 Pence, is the Decimal 
of a Penny, ro wit . 004 166 — and the 4th Part of that, is 
the Decimal of a Farthing, to wit, . oo 10416. | 

2 ; 35 = 7 Shillings. 


> 


. 05 = 6 Pence. 
do the Dec. of 74. 7 4. 5 is. 38125 · 0625 d. 


38125 2 74. 7d. 2 


In the former Examples of Money, we have ſuppoſed 
the Integer to be a Pound Sterling; but if the Decimal of 
6 Pence were required, and rhe Integer to be a Shilling, 
then the Decimal would be .5; which if the Integer had 
been a Pound, would have been rhe Decimal of o Shil- 
lings ; whereby yon may ſee the Decimal alters according 
28 we take our Integer; ſo if we account a Penny to be 
the Integer, the Decimal of 1 Farthing is .25 ; of 2 Far- 
things is . 5; of 3 Farthings is .75. 5 
vn you may ſee and take Notice, that theſe three laſt. 


ecimal Fractions, are general Fractions in any Caſe; for 
Vis equal to 3 of any thing, .5 is equal to à of any thing, 
F is equal to 3 of 7 thing, as of a Pound, Shilling, 

b ny, Yard, Hundr 7 Sc. 


W I. A 2 2 | For 
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For if a Pound Sterling be the Integer, 5 is 10 Shi, 
lings; if a Shilling be the Integer, .5 is 6 Pence; if a Penny 
be che Inreger, .5 is 2 Farthings ; if a Yard be the Integer 
.5 is x Yard ; and ſo of any of the reſt, which being cop- 
ſidered, may be of good Uſe to the Learner. 


EXAMPLE VIL 
Let it be required to find rhe Decimal anſwering 16 
Penny Weigbt, one Pound Troy being the Inreger: Seeing 
there is 240 Penny Weight in a Pound, 16 Penny Weight 
is 335, Which reduced by the Examples aforegoing, wil 
be .0666 — And ſo infinitely. 
240) 16,00000 (,0666 


| 1440 


— 


What 
andre 
The 
ound 


* 
1 


1600 : 
1440 

> 5 +8 = 

| EXAMPLE VIIL 
What is the Decimal of 11 Pen. Wr. 16 Grains? Bring 
11Pen. Wr 16 Grains into Grains, which are 280 Grains; 
then becavſe there is 5760 Grains in a Pound, 280 Grains 
will be 535, or , by cutting off a Cypher in each, which 

reduced as before, will be. o486 11. 


5760) 280,000000 048611 


3 


23040 f 
" 490600 : 2 5 A 
2 | | RE | Fi 
35200 = 
D n 
„ e 0 
ä 
; %%% 
6400 . 


3760 
| E X Au- 
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e 
What in dhe Decimal of 3 Quatters and 14 Pound, one 
indred, ot 112 Pound being the Integer? Anſwer. 875. 

| The Decimal of 3 is, as Was ſaid before, . 75, and 14 
Pound is 755, Which reduced is. 125. 
2) 14.000 (.125 


16 
lp 112 hs : f 
ht — Unto.75 
il 280 Add 125 
"> FS PET. dee 
— Facit 875 
2 * 460 
560 
"ca 


Fo the Decimal of 2 Pints, one Gallon the Integer, will 
be .25, 45 Minutes of an Hour is 7 . 

Theſe Examples being underſtood and confidered, are 
e Jaffcient to reduce any other Weights and Meaſures into 
5 becimals; ſo we will conclude this Propoſition. 


"FRE I: 5 
To find the Value of any Decimal Fraction in the 
known Parts of the Integer, as of Coin, Weight, Meaſure; 
to perform which, obſerve the following Rule. 


| RV LB; | 

Multiply the Decimal given, by the Number of Parts 
of the next inferior Denomination, cutting off as many 
Figures from the Product, as the Decimal given conſiſts 
of; the Remainder, if any, multiplied by the Parts of the 
next inferior Denomination, cutting off as before. Thus 
muſt you do till rhe Decimal given be brought into its 
leaſt Parts, the Parts ſigniſied by the Decimal, will be 
licown over the Separatrix. a 


m 
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EX AMPLE I. 
Wbat is the Value of. 723 of a Pound Sterling 3 
30 ne in a Pound, | 


"Skill VEG prog 
2 Pence in a Shilling,” © 


1000 
300 


2 


—— 


Pence 6.000 Facit 14 5. 6 d. 


EXAMPLE II. 0 kt 
What is the Value of. 696875 of a Pound Sterling > W'% * 


ibo 
CS 32 in a Pound, Ore 
Shill. 13.937500 4 
3 12 F in a Shilling. r 0 
: s. 8 N 7877000 | - 
Facit 13 111 2 Pen 
Pence 11,250000 | 
4 e in a Penny, | 
3 5 
Farth. 1.000000 | 
_EXAMPLE III. 
What is .72065 of a Pound Sterling? Fi 


20  Shillings i in a Pound. 


Shill, 14. 41300 
12 Pence in a Shilling, 


| 82600 
4130 


Pence 4.9 5600 7 
4 Farthings in a Penny: 


Farthings 3.82400 remain leſs than a Farthing, and 0 
not to be accounted of. _ 
ote, 


Reduction in Decimals, 173 
Note; But the Valne of any Decimal Fraction of a 


in Figure after the ee is a double Number of 
Killings ; if the ſecond Figure be 5, or above, for the 5 


; or the Exceſs, if above 5, added to the 3d is ſo many 
fanbings, remembring to abate 1 from the Farthings, if 


zum be above 40. 


EXAMPLE. 


[ 14, which are Shillings ; and becauſe the 2d Figure is 
above 5, ſubtract 5 from it, and account one Shilling 
more; and the 15 Fartbings are 3 Pence and 3 Farthings : 
do the Value of it is 15 Shillings and 3 Pence 3 Farthings ; 
25 for the reſt of the Figures, they being but the Fraction 
of a Farthing, are inconſiderable in Practice. 

So the Value of ,6666 of a Pound will be 13 Shillings 
and 4 Pence. Of . 2065 will be 4 Shillings and 3 half 
Pence ; and ſo of any other. EF: 

EXAMPLE IV. 
Phat is the Value of .625 of a Pound Troy Weight 2 
| 12 | 
| „ S340 
facit 7 Ox. ä 625 
o pen. we, 


Ounces 7.500 - f 
20 Penny Wi. in an Ounce. 


Penny Wit. 10,0006 


E XA M- 


Lond Sterling may be more eafily found; thus, For the 
[..ount one Shilling more; then the 2d Figure, if under 


the Sum be above 23, and 2 from the Farthings, if the 


ſn the Decimal .76565, the firſt Figure 7 doubled, is 
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| EXAMPLE V- f 


© What is the Value of .6725 of a Hundred Weight} 
Se 12714 Quarters in a Hundre 


=— e e 
Quarters 2.6900 TT OR 
„„ 28 Pounds in a Quarter, 


| $5200 
13800 


pr 


* 


Pounds 19.3200 
„127 16 Ounces in a Pound. 

19200 

3200 


And the Value of . 6125 of a Yard, is 1 Foot and 10 

Inches. Of .725 of a Gallon, is almoſt 6 Pints. 

Bur left theſe Ways of finding the Decimals of any 
Parts, as likewiſe the Value of any Decimal, ſhould ſeem 
| tedious, we have annexed Tables of the moſt eminent 

known Parts of Money, Weight, Meaſure, &c. 


The Tables fallow, . 


Decimal 


—— — —e— 


— 1 Burlitds 12 | ES 


1 A PIT Inn — . — 


— — 
— at] 


2 


1 


FDzcimal 1 AB 155 ES of Sai 


Weight and Meaſure. 5 


TABLE. 


TABLET. | TABLE. 
Engliſh Coin,one Engliſh Coin, 4 Engliſh Coin, one 
Pound the Integ. Noble the Integer. Shill. long Mea-| 
5 15 7 ure L 
29 8 & Shillings| Detim. . == os 
= 0,42. 
5 8 5 8 | 619 I Pence 1 
5 mW 575 3 Wt baer 
— — 8 
191.95 91-45] 3 . 11 016666 | 
18.9 | 81-4 | 2j-F 100.8333333 
171850 71-35] 7 uy 91.75 a 
16% 6 81-666666 
14.744 2 V 2 
31-65] 3]-15 pl 5.416666 
12.6 | 2]-1 hs 4[+333333, | 
111.55] 1.05 Ah - I 31.25 85 
trolls | | us 2 .166666 | | 
Boz T7 | _11-083333___ 
| Pence! Decimals. | © ons „ = 
meh LENT ©. Inches“ Dee 
[1 1.045833 414.8 1K 
10. 41666 3.0375 34.627771 
91.0375 | 250 27 2 +04 1666 "© 
$1.033333 I 125 1920833 
1 I. 010416 
71.029166 7 
60.025 Farth. Decimals. 4 . 0052083 
31.020833 TABLE IV. 
7916666 4 bes 18 Troy Weight, one 
3.5125. 11 071 Pound the Integer. 
4 (998333 2 8 Ounces the ſame 
Ada 004.106 '3| 00078175 | as Pence in the 
Farth,| Decim os laſt Table. 
— — DE; . 
31.003125 19.079166 
20020833 i er 
1 17.7833 
7 |-0005208 __ 116|.066666 
r. ooo Wer 15.0625 
- | Aa The 


1 4 — 
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| | The reſt of the | 7 143LE V. V. The reft of the |] 
1 Table. Table. 
—Avxerdupoiz we. 
14 058333 112 th. the Integ- Ounces) Decimal:, 
13.054166 n 
| 12].05 | Quarter _ 44 .co8370 
1111.045333 Decim 14.007812 
10 og 1695 eg —| 13 | 007254 
| 9 0335” 3 5 | 12 06696 
8 0323 3 215 | II .006133 
7.029166 BA 1 4 005580 
61.025 8 05022 
br . 5 1.coq464 
4016666 | 27.2 7 | -00392 
4 216666 ee ee 
2.008333 25223214 e 
1| 004166 214286 41.002232 
— me n 31.802674 
Grains) Decimals. 4 0 $464 | 24.001116 
— — — 196428 I | $ 
| 21.18 | COLT 
23|-203993 20 178571 | —_ 
22 | 00381 E f , 
21 AS 19 169643 | fr-Oz Decimal: | 
20. 0342 18].160714 3 |.o004:8 
191003298 17 — 51785 Jn 
18].003125 161-142857 1 \,090139 
17 |. 002951 151133928 — is | 
F,, it FO 143 L E VI. 
15 |-002604 I regen 
I4 002431 12 107143 Troy Weight, 
13 002257 111 og8214 I Ox · the Integer. 
12 {-002083 | $9] _ — — 
11.0190 g9]+089357 | Penny-weight the 
10 . 01736 8.071428 | ſame as Shilling. 
9.001562 7.625 ſin the firft Table. 
81.001389 61.953571 — — 1 
7. 0215s 5144643 Grains Decim. 
6. 001042 4 4 PILL — — 
5 06s | 3 N 9 23 |.047916 
| 4 {000694 2|.0178579 | 22|.045833 
| 3|.000521 11.008928 211.043) 
2.000347 20 41666 
100173 19.039583 
| + |.coo086 | 18 0375 


Decimal Tables of Coin, Weight, &c. 1 2 


The reſt of the | The le the | The 77 » | | 
„ Table. 

— — — —— | 
T 21d Di Peeiralr. Decim. ler. Pecks.| | 
16.033333 ⁴— al # 
15.0312 115 6598393 | | 0234375 | 3 1 
14.029168 14.054687 15625 | 2 
13.027083 13.050761 0078125 ( 1 
12.25 12.046877 — reg I 
11.022916 11.042963 Decimals Pints. 

10. 20833 10.039062 — aa 
9.01875 94.035158 J. 005859 

3.016665 81.03 25 003906 | 2 | 
7.014583 f 71.027343 [|-001953 | 
6.0125 C —B | 

5.00416 51.019731 TABLE IX. 

„44.008333 41.015625 — 

3100625 31.011718 Time, One Year 

2.004166 2.008 2 | whe Integer. 

11. 002083 | 11.003906 rr N | 
— — — | Months the [ame 
TABLE VII.| TABLE VIII. | as Pence in the 

—— —— 7. | 
Averdyupoiz wt. | Liquid Mcaſure — 
1b. the Integer. one Galen; dry Dayiſ Decimalr. 
Meaſure one Q. — 4 
Ouncer — the Integer. 30] 082191 | | 

| pp} c_—_— 291-079452 

171 Pint. De. Bad 28 076712 
14 Th — _— 27.073972 | 
13 8128 7 875 7 | 26.071233 
121.77 675 | 6 2s. 06849 | 
II .6875 51.625 5. 485753 ' | 

10.625 4143 14 23 bo 3014 

6 31.375102 22069274 

95 | 2].25 | 3 21.057534 { 
71-4375 1 , 201-094794 

60˙375 — 19.552055 
513125 Qr-PteD | Packs 18.049315 
44-25 | — — 121-0455 wel 

301875 1227] 2 3|76].043836 

211235 21.0625] 215 2 

11.625 113128L1 I 141. SLE, BE 

A 2 2 
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| The reſt of the | The reſt of the The reſt of the | | | 
r Table, 01 
131.5358816 HEE 24 0 16666 8 
| I2 032876 216833312 423 013972 nine E 
11.301339 [1.041666 22015277 Propo 
19.027397 — 21.014583 
9.02465 Minutes] Decim. 20.013888 
ea +4 pond. | To 
7 019178. 59|.042972 180.0125 Coin, 
6.016438 58.042277 17.011805 TI 
5 013698 571039583 16.011111 bat 
4 010959 561038888 151010416 5 
3.008219 J55J.o38194 14. 09722 
2.005479 J54˙0375 134. 09027 
11.002739 53.036805 12 008333 
— 1521.036111 1.007638 
TABLE X. 51.035416 100. 06942 | 
— 45 4.034722 9.00625 
Time, One Day 49.034027 8.005557 
the Integer. 48.033333 7. 04861 
— — 47.032638 61. 04166 
| [| Hours|Decimals. 46 031944 5003472 
— 45112757 4402777 
23.958332 (44.030555 Z|-202083. 
22 1.916666 [43.029851 21.001388 
211.875 42 029166 1 000594 
20833333 {41j-928472 | - — 
1972666 40527777 TABLE XI. 
18.75 39.027833 — 
171. 708333 38.026388 Cloath Meaſure, 
| 16 }.6E6E6 371.025592 One Yard the Int, 
15.625 „W | 
14.583333 [35.024305 | Quarters |Decim. 
13.541666 3423611 | — | 
12. 1331.022916 31.75 
11.458333 32.022222 0 
10.416966 [31]/.021527 11.25 
91.377 J30. 208333 * 
81.333333 29.021138 Nails] Decimals. 
7091666 280194444 —— 
| | 6J:ay een 3|-1375 
4 © $J:208333 26.018055 21125 
| 41. 25.017361 11.0125 #4 


£099: 355.5, 
The Uſe of the Tables. 


(Oncerning the Conſtruction of theſe Tables, we need 
to ſay nothing, that being ſufficiently ſhewn in the firſt 
ine Examples of this Rule, but proceed to their Uſe in a 
23 or two, and ſo conclude this Rule. 


PROP. 1 
To find PE Decimal anſwering any Fractional Part of 
Coin, Weight. Meaſure, &c. , 
This is for rhe moſt part given by Inſpection, or at moſt 
by a fingle Addition of two or three Numbers. 


EXAMPLE I. 


What is the Decimal anſwering 17 Shillings, one Pound 
being the Integer ? 

Seek in the firſt Table for 17 Shillings, in the Tablet of 
Fillings, and againſt it in the Column adjoyning is. 85; 
the Decimal required. So the Decimal of 5 Shillings, 1 
Noble being the Integer, by the ſecond Table is found to 
be ,75 3 and the Decimal of 8, 1 Shilling being the Inte- 
ger, by the third Table is. 666666 ; Which i is likewiſe 
the Decimal of 8 Inches, or 8 Months? a Foot being the 
Integer in the one, and a Year in the other ; likewiſe the 
Decimal of 21 Pounds by the fifth Table, will be. 18753 
and lo of any other. 


EXAMPLE II. 


What is the Decimal anſwering 7 5. 9 d. 19. a Pound 
nterling being rhe Integer ? 


7 Shillings i „ 
"7 the Firſt rale Pence is 0375 


Farthing . 001041 


n 


The Decimal of 7 6. 9 d. 1 4. is 388541 


do the Decimal of 3 gr. 7 lb. 8 0 > the fifth Table, 
vill be found to be dic Fi; 


For the Decimal of 3 Quarters i is .75 
„ of 7 Pound is . 0625 
of 8 Ounces is . 004464 


of 3 Jr. 7 1b, Boz, is 816964 
„ 5 After 
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After the ſame manner the Decimal of 3 s. 9 d. a Ng 
the Integer, by the ſecond Table, will be found to h 
5625 and ſo of any otber. 
| The ſecond Table was added, becauſe ſome may dif, 
like the firſt Table, in reſpect ſome parts of Coin will nat 
be exactly expreſſed in Decimals by ir, and though ir, 
| finitely near the Truth, yer will never come up. 

Bur if you make a Noble the Integer, you may exprej 
any Parts exactly by it, as may be (een by the Table it fel. 


STD BRO F: WW. ouch 
Any Decimal Fraction of Coin, Weight, Meaſure, be. 

ing given, to find rhe Value thereof, | 
Ibis is but the Converſe of the laft Propobrion, and he 
that underſtands that, cannot be ignorant of this; how- 

ever, take an Example ar two. „ 


EXAMPLE I. 


Let. 65 be the Decimal Fractian of a Pound Sterling, 
and ler the Value rhereof be required. 

Seek in the firſt Table of Engliſh Coin for .65, and in 
the Column of Sh lings over-againſt it I find 13 Shilling, 
the Value of the Decimal given: So. 75 Parts of a Pound 
Sterling will be found to be 15 Sbillings; but if the late. 
ger had been a Hundred Weight, the Value thereof by the 
fifth Table will be found to be 3, or three Quarters, 

Likewiſe .049315, being the Decimal of a Year, by Tz 
ble the gth, will be found ra be 18 Days. 


EXAMPLE II. 


But ſometimes your Decimal given cannot be found at 
one time; then uſe the following Method. | 
So if the Value of. 46725 ofa Pound Troy were required. | 
Seek in the fourth Table, and becauſe therein the Oun- 
ces are not expreſſed, becauſe they are the ſame as Pence; 
in the third Table find the Ounces there; and the Penny- 
weight and Grains in the fourth Table, and the Value will 
be found to be 5 Ounces, 12 Penny-weight and 3 Grains. 


Sec the following Work. 


The 
Ter b 
han 2 
inco 
and (0 
Notict 


The 
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Remain- Decimal given. 46)  . 

Wt being leſs Neareſt 41666 25 Ounces. 

han 2 Grain, is [ | 3 ; —— | 

conſiderable, - Remainder .o 30 39 

lud ſo not taken Necareſt 5 =12P.wt. 

Notice of. | | 


Remainder .00059 
Neareſt .ooog1 =3Grains 


— — — 


xk $ | | Q 
go if the Value of .797777 of a Hundred Weight were 
ugh, it would be found to be 3 gr. 316. 1 0z. 3. 
| See the Wah | 
Decimal given 777 
Neareſt lels .75 =3 Quarters. 
| Remainder £02977 EE 
Neareſt leſs .02678 = Pound. 
Remainder .coogg 
Neareſt leſs 00055 := 1 Ounce. 
' Remainder og 
Neareſt teſs - ,ooog1 =3 Qt. Ounce. 
ho, AZ Neglect. 
And ſo of any other. 


Table, and ſo conclude. 


mal Table of Pence, a Shilling being the Integer, but like- 
wiſe of Inches, Months, Dozens, of any other Weight oc 
Meaſure, where the Integer is divided into 12 Parts: It will 
lkewife give the Decimal of any Pence or Farthings, ſup- 
poling a Pound Sterling were the Integer; for if to the De- 
cat of any Number of Pence in the Table, you poſtpone a 
pher, and take ; that Number, it ſhall be rhe Decimal 
the ſame Number of Pence, a Pound being the Integer. 
$ if the Decirhal of 7 Pence were required, and a 
Pound the Integer, it would be found to be .029166. | 
| = gent Te in the Table is. 583332 
e ame with a Cypher oned is. 0583322 
One half of the laſſ is E 5 


” 
” 
: 
a Me i 27 ˙— —.— —— — — * — * 
— — — -— — 


5 
——— — — 4» 


I remains only we ſhould (ay ſomething of the third 


| This Table is of excellent Uſe, being not only a 7 


291666 7d. 
And 


"1 
| 
= 
2 
1 
: 
n 
1 
n 
5 
x 
q 
* 
* 7 
1 
„ 


— ̃ apy D 


| 
| 
| 
| 
| 
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And that this is the Decimal of 7 d. may be prova 
the firſt Table. Ar Fa | f mY 
The Uſe of this Table being ſo excellent, ir ouglt | 
every Learner to be got by Heart, which is eaſy tg q, 
by reading the Numbers as is expreſſed underneath. 


For 11 d. Read, Nine, One and all Sixes. 
10 — Eight and all Threes. 

9g —— Seven, Five. 

8 —— All Sixes. 3 

7 — Five, Eight and all Threes. 

0 —— Five: 5 

5 — Four, One and all Sixes. 

4 — All Threes. 

3 — Two, Five. 
2 —— One, and all Sixes. 
1 —— Noughrt, Eight, and all Threcs. 


| # of 
Fs 


Addition in DE CTM ALS. 


DDITION of Decimals is not much different from 
> Addition f Integer s, only you muſt rake care to keep 
Units under Units in Integers, and Tenths under Tenths 

in Decimal Parts. DE | 4 


EXAMPLE I. 
Let it be required to add .7125 of a Pound to .42 of a 


Pound. he Sum is 1.1325, or 11. 25. 74. 34. 75 
Place your Numbers thus .7125 Not thus .7125 
| 42 42 


And the Sum will be 1.1325 + Nor .7167 


Note, When you have added your Decimals together, 
ſo many muſt be cut off with a Daſh of your Pen, as that 
| Decimal Number conſiſts of, which in your Example con- 
rains the moſt Places, the reſt, if any, are Integers ; is 
may be ſeen in the Examples. 7 wolf 


Addition of Integers. 185 
; | 4 | | 
5 TM: 1. - 

So the Sum of C .846 is 14.7006 
© 97.612 py 

| „ 
Sun 14. yoos y 
421.625 


46.1625 
5.21925 


— 


And the Sum of 


LY Will be ee er 


ns "But if your Numbers given to be added a are not all of 
te fame Deneminarion, they muſt be brought into Fra- 
ctions of like Denominations, as in the following Ex- 
ample i is done. 

Let it be required to add .725 of a Pound, and 625 
of a Shilling, into one Sum. 
- Firſt, Find what Dicimal of a 3 625 will repre- 
1: Wert, which is eaſily done if you prepone a Cypher, and 
ulf the Number is the Decimal of a Pound. 

The Number with a Cypher preponed is 06253, = is 
oy 

Then 1 add 25 ; £ Sic de ceteris. bes 


— — 


d 
2 
5˙ 


— 


The Sum is 75623 
| Subrraion in Decimals. 


Subtra8ion in e differs but little from Subera: 
lian in Integers, only in placing your Numbers you muſt, 
Ain Addition, keep Units under Units in Integers, and 
* under Tenchs i in Decimal Parts. 


Bb "Wt 


1% Subtraction in Decimal:. 
EXAMPLE. 


Let it be required to ſubftract .617, from. 84125, which 
are to be placed thus:  _ 


ft, 


From .84125 | 
\ Subt. . 617 | 


The Remainder is = 22423 


So if from — 23.7 
You Subtract 6.9845 
| There will remain £ 18.7655 Fo 


If the Decimal Parts in either Number have fewer Places ed, ) 
than the other, the Vacancy is to be ſupplied by annexing I mak 
ſo many Cyphers as will make them equal, or ſuppoſing i Vere 


them to be annexed. As here, Mal 
Cyphers annexed.  Cyphers ſuppoſed annexed: 
From 426.4500 Un From 426.4; MW: 
Sub. 129.6925 The ſame Number Sub; 129.692; 5 
| Reſt 196.75 IIe Remainder 296131500 an. 


But if your Numbers given to be Subtracted are not off nix 
the ſame Denomination, you muſt as in Addition, brigg Dec 
them into one Denominarton, as in the following Example. ind 
Let it be requited to Subtract 03125 of an Ounce nix 
Troy, from . 0625 of a Pound Troy. 85 
Seeing one is the Decimal of an Ounce, and the other 
the Decimal of a Pound, bring them both into the Deci- I 
mal of a Pound, by dividing .03125 the Decimal of ani vil 
Ounce, by 12 the Ounces in à Pound, and it will gire 


. 
x 
Li 
. 
: 
3 
— 1 
1 
: 
1172 
119 
1 
1 
: 
| | 
_—_—— . 
— : 
3 
F 
TH 
s 
=—_ 
—— . 
*  # 
i 1:4 
| 
117 
1117 
: 
4 
: 
x 
k 
; 
4 


— LD ͤ —ö ü—I .6 s —— 235 · — 
—— — <> > 


002604, 
03125 Then From 0625 
| 2 002604 Sub. .002604-- 


pw. gr. 
Reſt ,059896=214+ 8 
Or you may bring them both into the Decimal of a 
Ounce, by multiplying .o625 the Decimal of a Pound, by 

- 12 the Ounces in a Pound, which is che Converle of = 


— — 
- — Ev —— = tht > 10) _ 


uf, and it will give .7500 or. 75, both being the ſame. 


0625 Then 5 From. 73 


12 Sub. 03125 
7500 .: Reſt .71875=14 .8 
: And ſo of any other. | 


Multiplication in Decimal, 


1. Multiplication in Decimals, both in placing your Fi- 
gures, and in the Work it ſelf, differs nothing at all from 
Multiplication of Integers, only when your Work is finiſh- 
ed, you muſt rake Care that with a Dath of your Pen you 


| 
* make as many Places of Decimals in your Product as there 
ing WJ vere Places of Decimals, both in your Multiplier and 


annex Cyphers to the Left-band, 
2. In Maltiplication of Decimals, it will be convenient 
to make that Number the Multiplicand which contains 


And, Note, That if both Terms to be multiplied, be De- 
cimals, the Product will be a Decimal, or if both be 
mixt, that is, if both Terms conſiſt both of Integers and 
Decimals, the Product will be mixt; but if one be mixt 
ind the other a Decimal, <q Product will ſometimes be 
mixt, ſometimes a Decima . 

_ EXAMPLE IT | 

Let it be required to multiply .75 by .425, the Product 
will be found ro be. 31875. — 
Mul. 425 Multiplicand. 
By 75 Multiplier. 


li 2 5 1 
2975 2 | E 


| Facit. 31873 


Maltiplicand ; but in caſe of Want in your{Product, - 


moſt Places, though ſomerimes it may be leſs in Quantity: 


f | B b e * 


Nee: WO ei RP CUP, ane” ner 
nv», — zz — 2 —ꝛᷓ½wd , ä ͤ ⁵¹Ü -u . 


n 
9 — 


„ 


o: —— vo” 
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EXU4MPLEE-N.. - 


The Length of a Board is ſeven Foot. 615 Parts, 
The Breadth of the Board is one Foot .15 Parts. 


What is the Superficial Content? Any 
Flacit 8.75725, or 8 Foot; you di 

Mul. 9.615 Multiplicand, if rher 

By 1.15 Multiplier. "x of tho 

RIDE 7 ; : - 

761 1 a ct 

ir 

| TOI | 7 ; the 0 

Facit 8.75725 The Product. one 

5 IT Fi 

„ _ EXAMPLE III. 8e 
Let it be required to multiply. 2 Shill. 6 Pence, by 21 1 


Shill. 6 Pence, one Pound being ſuppoſed to be the Intege, F. 
Ihe Decimal anſwering 25: 6 d. er 5 of a Pound is. 12; F. 


Then I Mul. 125 Multiplicand, 8 
By the ſame. 125 Multiplier. 

9 2 625 \ 

2 plic 

125 F W. 

nr f 

| | Facit 015625 =o oo 3 3 28 

The ſame Queſtion performed by Vulgar Fractions. bet 

Mul. + of a Pound. | 65 


By + of a Pound. 

N _ di. 4. 

1 Facit 3x of a Pound 3 3 
The Value of zg of a Pound, by the 4th Note, in Re- 
duction of Vulgar Fractions, is equal to 3 d. 3 9. as befare, 
or if you reduce z into a Decimal by Propoſition the firſt, 
in Reduction of Decimal;, the Decimal will be the (ame 3s 
in the former Work, which may be a Proof of the Queſtion, 
Think it nor ſtrange that 24. 64. multiplied by 2 5.6%. 
produceth but 3 4. 3 5. but you muſt underſtand that Fre: 
tions multiplied together become leſs, in the ſame Pro- 
partion as Integers by multiply ing become greater. 


Some 
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come of our Prerenders to Art deny this, but for the 
BRenefic of the Young Learner, and to ſtop the others 
Mouths, we ſhall give you a Demonſtration thereof by 
he Firſt of the Second of Euclid, \, 

Any two Numbers being to be multiplied together, if 
jou divide either or both into as many Parts as you pleaſe, 
then you multiply thoſe Parts one by another, the Sum 


Number multiplied by another. | | 

Let us devide the former Numbers, one into two Parts, 
and the other into three Parts. | = 
Firſt, Let us divide one into 1 2. and 13. and 6d. and 
the other into 2 5. and into 6 d. then multiply thoſe Parts 
one by another as followetb. 


Firſt, 64. by 6 d. or . 25 by .o25 is =.000625 
Secondly, 1 5. by 64. or. o5 by .oz5 is =,00125 
Thirdly, 1 5s. by 6 d. or. o3 by .025 is . oo125 
Fourthly, 6 d. by 25. or .025 by ;1 is —=,0025 
Fifthly, 1 s. by 2 s. or .o5 by .1 is =.005 
Sixthly, 1 5, by 25. or. o5 by .1is ==,005 


+ .Þ 


*'Spnpoag* 


Sum of the Products . ol 5625 


Which Produ is the ſame as was found by the Multi- 


plication of the two Numbers before, which ſhews the 
Work to be right, 


But ſuppoſe the former Queſtion were propounded, and 


2 Shilling to be the Integer, then the Work would have 


been F underneath, and the Product would be 5.25, or 
65. 3 KA 15 | 5 
See the Work, 
| 2.5 
> 


125 
50 


Facit 6.25 


| Thus you may fee your Product will alter in Value, 


according as you alter your Integer. 


EX 


of thoſe Products will be equal ro the Product of one 


k : 
—— — — rin a POS TOA a ny - 
\ 8 * 


- . - ” 
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e eee 

Let it be required to multiply 5 J. 12 7. 9 d. by 31. 6. 14 
Decimal anſwering 12 9 is 6375 
02 And of 6'3 is .3125 


Then Multiply 5.6375 Proc 
C A 
281875 105 
112750 | Go 
. Exam 
. mals 
169125 


— 1 g 
The Product 18.67421875=18. 13.5. Jt 


But ſeeing we have for the moſt part, but occaſion, for 
three or four Figures after the Separatrix, and ſometimes Wl Here 
rhe Multiplications are tediqus and long; we will there. MW ch 
fore give you a Rule how you may contract your Work, N 
and yet ſecure what Places of Decimals you pleaſe. To MW 0 
do which, obſerve the following Method. | at 
— Having ſet down your Multiplicand as uſual, ſet the y 
Units Place of your Multiplier under that Figure in your 
Multiplicand which ſtands as far from Unity as the laſt 5 
Figure of your Product is deſired to ſtand, and write the WM 5 
reſt in the Inverſe Order, then multiply by your Multi- 
plier, as uſual; only, Note, That you need only begin in 
your Multiplicand with that Figure that ſtands over the 
Figure you multiply by; having a Reſpect to the Iacreaſe 
that would come from the following Figures of the Mul- 
tiplicand, placing every ſingle Product exactly even at 
the Right · hand, contrary to the common Way, and 
adding them as they ſtand, you muſt cut off ſo many Fi. 
gures in your Product as was deſigned, which you may 
better underftand by the Work of the following Ex- 
ample. 8 PEG ts. 5 

* the laſt Queſtion wrought, and but 3 Figures cut 
cf. | ) get | 


* 


Multi- 
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| Moltiplicand - 5.6375 


ze 
5 2 5 8 5 - 
on may ſee the Work 1622 
2 
product co three Places as dee 56 F 
was before. | 
1 8.674 : 


80 if. 125 were to be multiplied by .1 25, as in the third 
Example foregoing, and to have four Figures of Deci- 


When a Decimal Fraction or mixt Number is to be 
multiplied by an Unit with Cyphers (as 10, 100, 1000, 


Ge.) you need only to remove the Separatrix ſo many 

WH Places towards the Righr-hand as there are Cyphers an- 

eexed to the Unit. So if. 1278 were to be multiplied, 

| _ _ 12.78 

| * $7 Product will 1 
10000 


227%". 
Diviſion in Decimals. 


Diviſion in Decimals, differs nothing from Diviſion of 


Imegers, either in placing the Numbers, or in the Work it 


ſelf: All the Difficulty being in diſcovering the trur: Value 


of the Quotient, which to do, obſerve the following Rule, 


which is but the Converſe of chat i ON : 
this that follows, © — chat in Multiplication, and is 


As 


af Multiplier Tranſverſe 3213.3 


mals after the Separatrix. 
| See the Work. 
2 | Multiplicand E 1 
Multiplier Inverſe 521. 
Here becauſe there was but NS | 139 - 
three Places, I prepone a ug 
Cypher, and the Product — | 
2 Places is the ſame — . 3. 
as before. 05 0136 23 3 
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As many Figures as are cut off in the Dividend, ſo mus 
muſt be cut off in the Diviſor and Quotient; or thus x 
many Figures muſt be cur off in the Quotient as will make 
thoſe, cut off in the Diviſor, equal to thoſe in the D. 
vidend, taking notice if there be not ſo many in ch 
Quotient, you muſt add Cyphers to the Left-hany 
Nore alſo, If your Dividend be an Integer, or is leſs ou 
off than is in the Diviſor, it is convenient you add Cy. 
phers to the Dividend, till they be equal or more, then 

the Work will be eaſy. 

The following Examples will make all plain, 


EXAMPLE I. 


Where the Dividend is a mixt Number, and the Diviſot 
c 5.546 5 | 
Divide 742.651 by 41. 
See the Work, l. . 
41) 742.651 (18.113218. 2. 


1 
— -. 


d. 
3 


41 


The Quotient cw —Um—Z:O 
1s 18.113. 18 Remains, 


EXAMPLE Il. 
Where both are mixt Numbers. 


Divide 4672.565, by 25.635. 
See the Work. | 


N 
. 


lor 
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25.635) 4672-565 (182 
Ju this Example, becauſe there is| 25635 

like cut off in both, the Quotieot — 

an Integer. And with adding | 210906 

A Cyphers, you muſt bring it as 205080 


LF Akri 0 
+a Ee N | 58265 
| | 51270 
1 — : 7 
| 6995Remainder. 


- 


„ 8£4M048 Mt 
Where both Numbers ate Decimals; Divide .75 by .o125. 


Seeing I cannot divide, I add Cyphers to the Dividend, 
0 wit, two, and there will be alike cut off in both; then, 
4 in the laſt Example, the Quotient will be an Integer. 


See the Work, 
0125) .7500 (60 


759 


oo 
Facit 60 in the Quotient. 

By which you may obſerve, That as Multiplication of 
Fractions decreaſeth their Value, ſo Diviſion of Fractions 
ſicreaſes the Value contrary in both to the Nature of In- 
tepers, 2 | | 
This laſt Example is the ſame as if it were demanded 
divide 15 Shill. by 3 Pence, the Quotient will be found 
obe 60 Pound. The Proof is eaſy by Multiplication. 

For if we multiply 3 d. or .0125 by 601. the Quotient 
nil be. 3 or 15 Shill. as you may ſee by the Work. 

0125 
60 
i 7502 13 Shift. 2 
duppoling till a Pound Sterling to be the Integer; 


Cc | E K- 


q 

1 

>. 

1 

1 

1 

| 

.: 

- 1 
| 

6 
| 

1 

1 

* | 

| 

| 


| 
| 
| 
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EXAMPLE FV. 


Where the Dividend is an Integer, and the Diyiqy | 
Decimal, let it be required to divide 1425, by . 625: 
Here before Diviſion can be well made, it will be ca 
venient to add a competent Number of Cyphers. 
If you only require the Integral Part of the Quodien 
add ſo many Cyphers to the Dividend as there are Dec 
mal Parts in your Diviſor, then your Quotient will 
wholly Integral; but if you require Decimal Parts, f 
many Cyphers more muſt be added (beſides the Numbe 
to make them equal) as you defign to have Decin 
Parts in your Quotient. | 
- Let us in this Queſtion have three Places of Decimil 
after the Integral Part of the Quotient. 
See the Work: 
+6252) 1425.0000000 (2279.70 


12504 
17460 
12504 
49560 
43764 
57960 
| 56268 
The Quotient will be 2279.270 a—— 
: | 16920 
12504 
44160 
43764 


r 


- 3960 Remainder, 
EXAMPLE V. 


Where the Dividend is 2 Decimal, and the Diviſor a 
Integer. Let us divide .13975, by 43. ö 


Set 


Diy 


When the Diviſion was finiſhed, 


Diviſion in Decimals. 2 95 


See the Work. 
43) -13975 (-00325 


were but 3 Figures in m̃ 129? 
1 and ſeeing there ſnoud— 
de 5 cut off, 1 therefore annex 2 107 
Cyphers to the Left band, as may 2 
de ſeen in the Example. 2 
215 
ä 
And if 5.29125 Were divided by 42.53 the Quotient 
would be .1245- : | 
See the Work: 
42.5) 3.29125 (.1245 
1 
1041 
830 
5 1912 
1700 
2125 
2125 


= 
When any Decimal Fraction or mixt Number 1s to be 
divided by an Unit with any number of Cyphers annexed, 
tis but removing the Separatrix ſo many Places towards 
the Left-band, as there were Cyphers annexed to the Unit. 
So if 17.28 were given to be divided. | 


"10 | 2 4-3, F368 
By Olo The Quotient) . 1728 
J I 000 will be 01728 
10000 . 001728 | 
By what goeth before, it may be obſerved, Thar if the 


5 WMP ividend be greatar than the Diviſor, the Quotient will 
| Cc 2 either 
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either be an Integer, or a mixt Number, but if the DM Th 
ſor be greater, the Quotient will be a Decimal. Thi 
Multiplication and Diviſion in Decimals (as in Integenſi vide | 
interchangeably prove each other. de Q 
To prove Multiplication, divide the Product by dh 
Multiplier, quotes the Multiplicand, or by the Multiph 
cand, quotes the Multiplier. | | WI 
To prove Diviſion, multiply the Quotient by the DM gal 
ſor, produceth the Dividend, or by the Dividend, prod. Num 
ceth the Diviſor. | 
Before we leave Diviſion in Decimals, we will give thy 
Learner the Reſolution of two excellent Problems, which 
will be of good Uſe. 
The firſt is, having a Multiplicator, to find a Diviſor. 
Divide an Unit with Cypbers by the Multiplicator, the 
Quotient will be the Divifor fought. 
l. 
What Diviſor is that, by which dividing 7315, ihal 
give a Quotient equal to the Product of the ame Number 
multiplied by 125 ? Facit .o08. 
| See the Work, 
125) 1.000 {(.008 
I. ooo . 
— * 
ny Fg of t 
The PROOF. Ari 
731 oo8) 7315.00 (9143753 . 
3 a oth hot 
— 3 
36575 11 
14630 8 
5 1 — 
2 35 
914375 SC. — 
Here you may ſee the Product and 
Quotient are the ſame. 3 
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The ſecond is, baving a Diviſor, io find a Multiplicator. 

This is but the Converſe of the former, for it you di- 

ide Unity with Cyphers annexed by the given Diviſor, 
the Quotient will be the Mairiphcator ſought. 


EXAMPLE. | 
What Mulriplicator is that by which multiplying 7315, 
tall give a Product equal to the Quotient of the ſame 
Number, divided by .oo8 2 Facit . 125. | 
| See the Work, 
oog) 1.000 (125 


nnn WHT It re rr rr ne, 


20 
ern 
3 
40 


ECE aide no ¾ ͤwuTʃK on Da a 
7 n WF 


—_ — 
—̃—y— ——— — — — 222 — —— „44 „„ a - 75 
— — — NN — 2 — 
- ww * 


r a. 


„ 
The Proof is in the laſt. 
Golden Rule in Decimals. 


We ſhall not in this Place need to give you a Definition 
of the Rule of Three, that being ſufficiently done in Vulgar 
drithmetick © . df Hil 

For ſeeing the Rule of Three in Decimals is the (ame, 
both in the ſtaring and working of the Queſtion, as in the 
Rule of Three before taught, reſpect being had to the 
Rules in Decimals aforegoing, which if well underſtood, 
any Queſtion of the Golden Rule, though conſiſting of 
never ſo croſs Fractional Parts, will receive its Reſolution 
4 eafily, as if the Queſtion were compoſed of Integersonly, 
which ſhall be made plain in the following Examples. 


_EXAMPLE HI. | 
If 7 Yards and Three Quarters of Cloth coſt 2 J. 12 . 
9d. what will 140 Yards and half of the ſame Cloth coſt? 
The Fractional Parzsgedaced to Decimals by the Rules 
aloregoing, and ſtated as taught in the Rule of Three in 
Vulgar Arithmerick : The Work will ſtand as follows. 1 


— 


r ˙ OC 1s 


— — 
7 
F i 
22 


. 
r 3 heb vocal or 


9+ 99% — xp — in - 17 narernr D PRvw 2,6 
= * Sho par 2 — — CO 


—— — 7 
2 


— my 4 — 


| 
| 
| 


- 
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. 6 
If 7.75: 2.6375 :: 140.5 
A035 
131875 
103500 
26375 


— — mw P—————_—_——____rer_ 


7.75) 370. 56875 (47.815 


210 
6056 
bees 
Wl eu The 
' 6200 | Nn 
I 9. d. q, 
775 If 
— — Day 
4125 121 
2073 
250 | If 


QUESTION IL 
If a Cheſt of Sugar weighing 7 C. 2 gr. 14 Jb. coſt 361, 
125. 9 d. What will 2 C. 1 qr. 21 lb. of the ſame Sugar coſt? 
Ihe Fractional Parts reduced into Decimals, and ſtated 

as before taught; the Work will ſtand as underneath. 

C. " SEEN +» | 411 

11 7.625: 36.6375 :: 2.4373 
2.4373-- - 


1831875 
2564625 | 
1099125 Anſ. 11 J. 14. 2d. 34: 

1465500 ds 
732750 


7 625) 89. 30390625 (1 (ir 71198 


Remainder 58 
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eee, I 7s $ "Roy 

4 Grocer buys 24 Tunns 12 Hundred 2 Quarters 14 
pounds and 12 Ounces, of Tobacco, for 3678 Pounds 6 
Fillings 13 4 Pence; What will one Ounce of this To- 
| bacco coſt ES 

The Queſtion reduced and ſtated, will ſtand thus as 
beneath. „ 9 15 


Co lb. . | C. 
If 492.8817 : 3678.3166 :: . 000558 
000558 


492.8817) 2.0525007 (.00416 
The Work at large is neg- | 


| and Quotient, 


QUEST. IV. 


wa <D 


Days, How many Pioneers will make the ſame Trench in 


12 Days? Anſ. 56 Pioneers. 
See the Work. FR 
* M. P. | MI. a - | 
If 1.5: 16.428857 In my Product, becauſe 1 
1.5 had but one Decimal Place, I 
. — annexed 4 Cyphers, to equal 
? 80 the Number of Decimal Places 
] 1 in my Diviſion, that ſo my 
—— 4 Quotient might be an Integer. 
4285)) 24. 00000 (56 
214285 
257150 
257142 


20 BS V. 
If when Wheat is ſold for 12 Shill. the Quarter, the half 


Penny white- Loaf ought to weigh one Pound one Ounce, 


"y — any-Weighr ; What muſt the half Penny white» 


lected, only the Prod Anſwer 1 d. the Ounce, Fere. 


If 16 Pioneers do make a Trench in one Month and 14 


Y 4 7 
. R " . * = 
. D . 2 Cake; . 8 1 1 G hs a 9 * 
| —— - Woe ID 5 — oa Fo TC — — 2 „ 1 — „ 1 2 -5- — 
* 2 "= 1 — — heats — n — e — n 2. — 7 
— = . * = * TS. 12 ED . "I. c . 
— — . 


. ———ů ů ——— ñ ũ 2 öm os 
— = a+ _— \ 


„ 
Roe 


r 


\ 
- _— 
Yer ann — 77 d . ... . WIR . 
- > p 2. — * = —— — 8 


Loaf 


— 89912 


- 
, : OE you 
——̊—— — ———— ͥ v — :-. — — —— — — — 
— 4 a n 5 R 2 — — — * 
Mz: JT 
8 — » — e * 
— 
— 27 — 
=_ = aac \ 


— 


— 
£ 
= 
— 
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Loaf weigh, when Wheat is ſold for 1 Pound 16 Shill. 10 

3 Pence the Quarter ? A wer, The half Penny white. Los a 
1 


ought to weigh 4 N it Penny- weight, fere, — 
E22 eee N 2 ra 
If .6: 1.1333 2: 1.8125 How! 
. Week: 
1.8125) .68000 (3751 | Fir 
| 54375 

— — — 

136250 
126875 Ha 
93750. a 
90625 
31230 ollov 
II 
QUEST. VL 54 


What length of a Board of 9 Inches broad will make z Meth 
ſquare Foot, when 12 times 12, or 144 Inches make one! bout 
— ? Say, if 12 in breadth require 12 in length, what in th 
will 9 in breadth require? Anſwer 16 Inches in length, ¶ ubic 

See the Work. 3 Firſt, 
„„ 
Hi 12 : 
12 
9 144 (16 ON 
9 


_ 
34 


by | | 
Double Golden Rule in Decimal, MW" 
We ſhall here give you an Example or two in the I net 


Dauble Rule of Three in Decimals, or Rule of Plural Projor- hou 
dien, and ſo conclude this Rule. | 


ovest 


\ 
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A QUESTION I, _ 

I three Labourers in two Months and twelve Days 

Thraſh 221 Quarters three Buſhels and two Pecks of Corn, 

How much will nine Labourers thraſh in one Month, two 

Weeks and five Days ? a = . 
Lal... + Rad\.ao!; Lab: 


ang 


. -1-501/ 
Facit 664.3158 | 
Say again, If 2.42857 Months thraſh 664.3158 Quar. 
what Will 1.67857 Months thraſh ? Facit 459.155, equal 


W © 459 Quarters, one Buſhel, and one Peck. 


VVV LE 
Mr. Bridges, in his Lex Mercatoria, Pag. 222, hath the 
blowing Queſtion. a x 
I 1001. in 12 Months gain 8 J. what will 7390 J. 13 5, 
11d, 34. gain in 9 Months? And further ſaith, the moft 
Methodical Way of working this Queftion will require a- 
bout 300 Figures more than the Practical Way, be ſhews 
in the Work of the ſaid Queſtion, p. 188 of the (aid Book, 
which we will examine. & 35 
Firſt, I fay, If 10: 8 :: 7399-699 


ne 


* Facit 391.23 392 = one Years Gain, 
Wy again, If 12: 591.25592 ?: 9 
by dingy ts 


$321.30328 


* 


Tr 443-4419:= 4431). 8 . 10d, the Anſ. 
Here is but about 40 Figures beſides the Anſwer, taking 
nthe ſtating of the Queſtion, and all which we might have 

| contracted to much fewer; and his Practical way before 

WI ventioned, bath above 60 Figures beſides the Anſwer; and 

bow he will find a more methodical Way, I know not. 

Mr. Bridges had no Reaſon to undervalue DecimalArirh- 


metick ſo much, if he had notice thereof; It and the Loga- 


"ms being two of the moſt famous Inventions the pre- 
ny ceding 


Firſt ſay, If 3 thraſh 221.4375, what will 9 thraſh, ; 


$7 
; 
1 
1 * 
x ® 
L © 
&i 
* 
. 
Ci] 
« 
1 
* 
g : 
k- 
. 
l * 
34:4 
by 4 
FD 
- #3 
: 
14 
IF 
I 
» 
IVY 
Ay 
8B 
M4 
ty © 
37 
K - 


1 
4 | 
333 
bl 
i 
' 
1 
7 
2 
44 * 
1 
18 
7 
XJ 
Fi 
MH 
| ' 
17 
F 
iS: 


- for, the Quoti- What will 650 Guineas equal? 
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ceding Ages have been Maſters of, and if we uſe theP;, 
Ctical Way, irs convenient the Fractional Parts be reduce 
into Decimais, as in the annexed Operation is manifeſ, 
- Firſt, 1 multiply by 8, | 7390.699 

cutting of 5 Pig. viz. 3 for} 8 
the Decimal, and 2 inſtead — 
of dividing by ioo, that done,  591.22592 
I took balf for 6 Months, | — — 
and half of 6 Months for 3 295.6279 
Monrhs, which two Num- 147.8139 
bers added, make 4437. 8..ũłÜé77 


— 


10 d. as before. 443.4418443 J. 8,10% Ib 
ee A 
If 2 Angels be equal to 20 Shillings, and 15 Shill. equal tim: * 
to 3 Crowns, and 60 Crowns equal to 15 Pounds, and 
13 Pounds equal to 12 Guineas: How many Angels wil 
countervail 650 Guineas ? | RP | 
5 5 Ss, Ang. . 1 
Fuſt, T lay, If 20: 2 :: 15: Facit 1.5 Angels. 
* 1 | Crow. Ang. Crow, % Ee 
Secondly, If 3 : 15 : : 60: Facit 30 Angels, 
1 „ PIT | Ther 
Thirdly, If 15: 30 :: 13: Facit 26 Angels. 


Guin, Ang. Guin. | 
Laftly, If 12: 26 :: 650: Facit 1408.333 Angels 
Anſw. 1408.333 Ang. or, 1403 Ang. 3 Shill. and 4 Pence, 


The laft Queſtion may be wrougbt by Diviſion only, by 
placing your Numbers as underneath, _ 

Here if you 1 
multip. the 1ſt, 
3d, 5th, 7ih. and : | T H U S. | 5 f | 
9th for a Divi-f If 2 Angels equal 20 Shilling. 
dend; and the} And 15 S$h;{ingsequal 3 Crowns, 
2d, 4th, 6th, and And 60 Crowns equal 1 5 Pound. 
$th tor a Divi- And 13 Pounds equal 12 Guinea, 


ent is the An : Anſwer, 1408 Angeli 5. 
{wer which you| . a 7] 95 
may try at your 
Leiſure, 1.5 
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In this Queſtion ir was required to know, t ow many of 
te firſt would equal ſuch a Number of the laſt, and by 
ome is called the Compound Rule Deſcending : But if 
had been required ro know, how many of the laft would 
dunterva il ſuch a Number of the firſt ; then, in this Que- 
tion you muſt have multiplied the 29, 4tb, 6h, 8th, and 
och, for a Dividend, and the Product of the 1ſt, 3d, 5rb, 
nd jth, would have been Diviſor; and this is commonly 
called the. Compound Rule Aſcending, 28111 


Ibere is a Ciſtern hath three Cocks, the firſt will emp< 
iy the Ciſtern in a Quarter of an Hour, the I in half 


| 20 Hour, che third in three quarters of an Hour, in what 
tim: will all the three Cocks empty this Ciſtern ? 


| a 6+ 

Firſt, If .25 : xr :: 1: Facit 4 Ciſterns. 
2dly, If . 5: 1 :: I: Facit 2 Ciſterns. 
in 


Facit 1.333 Ciſterns. 


7.333 
0 


N . H. C. 
Then ſay, If 7.333: 1 
1 


— 


. 7.333) 1.0000 (,13635 equal to 8 Minutes, 
| d C4 FO and 11 Seconds, fere. 


7 DS © 
| 3 

26670 
21999 
46600 
43998 | 
26020 . 

21990 


PR AAS Ae eB 


40219 


D d 2 LUES TT 
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« 22 ESTION V. 
A Conduit hath a Cock, which running into a Cifter, 
will fill it in 10 Minutes, or of an Hour: This Ciftern 
bath 3 Cocks, one before, and one on each fide; that he. 
fore will empty the Ciſtern in an Hour, that on the right 
fide in an Hour, that on the left in 5 of an Hour; in why 
time will this Ciſtern be filled, all cunning ? 


= eien d 555 
Firſt ſay, If. 1666: 1: : 1: Facit 6 the filling Cock. dumb 
Secondly, If 1 :1::1: Facit i the emptying Cock, fee. 
Thirdly, If .75 : 1: 1: Facit 1. 333emptying Cock, 
Fourthly, If .5 : 1:: 1: Facit 2the emptying Cock, 
Filling Ciſtern = 6 | 
Empt. Ciſtern:=4.333 


Difference 1.666 
D | | Co H. by 
Then ſay, If 1.666 : 1 :: 1 : Facit .6 Hours, or 36 Mi- 
nutes the Anſwer. 5 


QUESTION VI. 


A Cock of a Conduit runneth into à Ciſtern, and filleth 
it in 5 Hours; this Ciſtern hath a Cock that will empty it 
in 12 Hours. In what time will the Ciſtern be filled, if 
bath run at once? 

Firſt. I ſay, If 5 Hours fill one Ciſtern, What will! 
Hour fill? Facit 2 of a Ciſtern. 

Say again, If 12 Hours empty one Ciſtern, what will 
one Hour empty? Facit . o8333 of a Ciftert. 


From .3 the filling Cock, 
Subr. .o833 the empty ing Cock. 


Diff. 1166 3 


Then ſay, If. 1166 of a Ciſtern require one Hour, what 
will one Ciſtern require ? Facit $.5645, or 8 Hours, 33 
Minutes and 59 Seconds, the Anſwer, 


QUEST, 
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f QUESTION VII. 

It Wine worth 15 J. 12 5.9 d. be ſufficient for the Ordi- 
wry of 100 Men, when it js worth 254, 15 . per Tun; 
tow many Men will 3 Pounds worth ſatisfie, when Wine 
„ 

vr Als eee, | "New. ee ee 
Firſt ſay if 15.6375: 100: : 34 Facie 19.371. 

day again, If 25.75 J. per Tun ſuffice 19.371, what 
zumber of Men will 50 J. per Tun require ? Facit 10 Men, 
ck. e. 1 | 


Rule of Practice in Decimalt. 


Altho we have treated before of the Rule of Practice, 
yet becauſe many times your Queſtion may conſiſt of 
Integers, and Fractional Parts, and ſeeing many times 
Queſtions may be more eafily wrought, by reducing the 
Parts into Decimals, whereby che Operation will be the 
ſame as in Inte gers; we thought fir to give the Learner a 
touch thereof, no one having done it before. 3 
Firſt, If at any time your Queſtion conſiſts of the Ali- 
quot Parts of two Shillings, your Queſtion. may be 
wrought at one Operation, without reducing the Anſwer 
into Pounds, for 2 Shillings being the Decimal Part of a 
Pound, the Anſwer at 2 Shillings is found by Inſpection, 
by ſeparating the Jaſt Figure towards the Rigbt- Hard 
fromthe reſt, for a Decimal Fraction, the reſt is Pounds. 


EXAMPLES. 


At6 5. the Yard, what will At 8 4. the Yard, what will 
64.3 Yards coſt ? V 

The Anſwer at 25. is 64 I.] Anſw-at 2 5. is 14.4. 
and 67 4, f which is 16.0% 51. f for 8d. is 48 or 41. 165. 
or 16 J. 15. 6 4. Anſwer 4 l. 167. 


[ — 


More 


| J 
| 
N 
| 

| 
? 

1 


5 4 for 6 d. is 


WIS 43 ( TRY ©: | 
At 4d. cbe eld, what will 


144 Vards coſt? 
2 144 
3 part 1s 24 


Anſwer 2 J. 8 7. 


in the Examples following. 


| (1. 

At 9 d. the Yard, what will 
44 Yards cor? 5 
15 Yards is 72.4 
18.1 
2 of 6d. for 3 d. is 9.05 


Sum 27.15 
Anſwer 271 35. 


And ſo of any other. 


Now ſeeing half the number of Shillings, is the Decimal 
thereof; any Queſtion of Practice, conſiſting of any num 
ber of Shillings, may be anſwered by an eaſy Multiplica- 
tion, and the Anſwer given in Pounds, and Parts of: 
Pound, the Value of which Fraction, by the compendious 
method of Valuing a Fraction of a Pound Sterling, taught 
in Reduftion aforegoing, may be known by Inſpection. 
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Move EXAMPLES. 


| 


At 11 


14 ( 
| At 4. the Yard, whit vil ht w. 


At 16 4. the Yard, what will 
* 


And if your Queſtion conſiſt not of Aliquot Parts of: 
Shillings, you may eaſily divide it into Aliquot Pars, | 


ö 
| 


145 Yards coſt? | or ont 
5 145 od. b 
5 part is 1.812; Wh of 4 

Anſwer I }, 16 $, 3d : of thi 


(2.) 


721 Yards coſt ? 


Ixs is 72.1 
15 for 84 is 24.0333 
the ſame 24.0333 
| Sum 48.0666 1. 
Anſwer 481. 15. 44 Yo 


EXAMPLES. 


| (i.) 
At 125. 12. what 1 


72 Vards coſt? 
Mult. 72 
BY. | 


Prod. 43˙2 
Anſwer 43 J. 45. 


| 


(2.0 
At 15, the Yard, What will 
65 Yards coft * 
Mult. 65 
By 75 


325 ; 
Prod. 48.75 


Anſwer 48 J. 155. 
6.0 At 


* 


At 1. 134. 94. the Yard,} At 14 5. 8 d. t e Yard, what 
hat will 48 Yards coſt? will 144 Yards colt ? 

xr one Pound is 487. | Mult. 144 

rod. by .65 for 13 4. is 31.2 [By 7 

of 4.8 for 6d. is 1.2 

of that for 2 d. is 6 


Anſwer $81]. 05. 


Pr. 105.6 Anſw. 105 J. 12 5. 


But if at any time, as often it will happen, that your 
given Number bath a Fraction annexed, ſuch Fraction is 
o be reduced into a Decimal ; So will the Operation be 
gealy and facil, as if it conſiſted of Integers only. 


ll 


EXAMPLE. 


[. At 84. the Yard, what will 6724 Yards coſt ? 
out Number after Reduction ftands thus, 672 6 


26 for 2 Shillings is 67.26 
3 of 2 Shillings for 8 d. is 22.42 
Anſwer is 22 l. 85. 4 d. 34. Fs or +. 


II. At 35. 6 d. the Groſs, what will 253 Groſs coſt ? 


MW Your Number after Reduction ſtands thus 25.75 Groſs 


Mul. by che Decimal of 33. 6 d. ro wit, 175 
| 1 3 
12875 
18025 
2575 


——ũ——— — 


r 41. 10. 19.5 4.50625 


——ů ů —ů ů ů — 


Take a Queſtion or two in Averdupoize Weight, 


kt 51. 155. 74 z the Hundred, what will 218 C. 3 97; 
and 24 /b. coſt ? 


See 


F * 4 * ed tot — ang 
_— — r ö — 
e * K _ 
4 4 Fl » — " p 
x N — 


See Kerſey upon Wingate, 


r — —p—x— — 
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See the Work at large, | 
IP. Veiekt reduced ſtands thus, 218. ea 1 
| K The mba Ay 5.73219 Ml 
TS on: ' j « 22 1 
. | 197067851 Ml At9 
43792856 Whodde! 
43792856 fand 


Page 332 — 173171440 
| e eee ee, - 153274996 
8125122 51 3 n 
An,. 12661. 2.5. 23 4. . | 5 1266.1 ten ee 
Fere. 43 | Ex 


Tbe Mork by Contraction VOOR ae of Decimal of t 
Multiplicand 218.96 


. Multiplicatgr Inverſe 9228). 0 

Ftp +. 1094821 | 
b 1 I 1 

Ani 3507 2 1751708 B 

x 1 29 7 d | | 438 ſorts 

9 -1.s 44 ful ( 

19 8 Adv. 

: bs 7-1, Se 
pr LES 1266, 25, 3c 3 34. gere, . 1266114 


as before. 


— 


QUESTION II. 


At it 17s. 54.7 the Handred, what will 57C. 24. 
17. 110. COR 2 


The Mulriplicand 57.6579 
 Mukiplicyior Inverſe 78178.1 


——ä——ꝛ— — — 
* 


A 
— 
— 


Anſwer 107 . 184. 6d, 4 Tg 107.9280 
| - 3 


Take | 
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| = | Take: a — or two in esd Weight | 
wry 174. =] the Fodder of Lad, whit will » 

Fodder, 14 Hundred, I Quarter, and 17 Pound coſt ? 19 

Hundred and half, one Fodder. 

af i The Multiplicand 288 85 

5 en Inverſe 38078.9 


5 oy EY heb 
FE en) e 

ire Soiedel's A ehmieticat- 3 1341908 
Extraction, Pag. 95 and 96, e e 
where you may find the Work, e 


of this Queſtion, whereby you 1 
may ſee the facility of this —— 
Operation from that. 8688 bo £2 -\ 175 0937 


Anſwer 1750. I 3. oor l 8 


But left the Learner ſhould Rumble i in ka theſe 
ſorts of Weights into Decimals, and ſeeing they are uſe- 
ful Operations, I thought it convenient, for the Learner's 


12 Advantage, to annex a Decimal Table for chat Parpyſe ; 
7 and it is as followerh. ö 
** 
= f 
7 | 
[ a 
Ee 
| | 
) f ; 
| f XN 


HOG IG ber Mee ts : . * e 


: — — Eng 
— ” = ——— —— 
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Rule af ProGice in Decimals, 


| A Table of Lead Weight. | 


3 
1 — 


J 


, - 
— In _— — 4 


Decimals, e 


Lead Weight in Pound Decimal. 


E Deci wal. 


Fodder the In. fol. — 
teger. 0 |.oodboge 
Hand —— 118 2 
— 1170097338 
19.974350 |16|.0073260 
181223076 151.0068681 
174-$71794 [|14|.0064102 | |. 
182% |13|.0059g23 | 
15.769230 121.0054945 
14.717948 111.0050366 
13 666666 12 0045787 
12.515384 | 9. 0041208 
111.5854102 800036630 
101512820 710032051 
91461538 651.0027472 
81.410258 | 5.0022893 
713589%4 {| 4 .cor8315. 
61.3076 9 ũ% 6.001736 

| 51-256410 . 21 0009157 |» 

J 411205128 11.4578 
31153846 L 
2|-102564 Ounces|Decimals. 
I 051282 Fs 

Quarter Hundred 15 Pasa e 
Decimals. 13 |.0003720 
121.00 ð4 
3 . ch PRs + yt | 
v 3 10 . 0002861 
Ae 20 9 51 
Das, : 81.09 2289 
— 7 | doo 2003 
271.0123626 61. 001717 

261.0119047 51. 0001430 
251.0114469 41. 0001144 
24 |.o109890 3 | .oooo858 
2310105311 {| 2 j.0000572, 
22 | 0100732 | I E e 


3 
12 


.0000214. 
| I \,onoooft | 


* 


{ 
* 
ö 
| 


Xt. edt —— 
: —_ 


Rule off Prafdite in Deciuial. 211 
ener 

; At gl, 11. 14,4 che Fodder, what will 18 Fodder 
( Hoadred, 3 Quarters, 17 Pound, 13 Ounces coſt? 


The Weight reduced by the foregoitig Table, is 13.71 
| 1 Multjplicator Inverſe 526 1 


— 
' 2 


| 1684197 
93567 
9337 
8 1122 
| . 85 0 37 
fuſmer 178 J. 164. 7d. fere. | | 9 


— — ons, 


—— — 


the ſaid Queſtions. 29 
Here follows. a Queſtion or two in Exchange, and fo 
we will conclude this Rule. | | 
TUVSETD.: A. | 5 
A Merchant hath received a Bill of Exchange for 593+ 
Pieces, at 7 Shill. 94 Pence per Piece, what Sterling Money 
will they amount to? Anſwer 2311, 16s. 8 d. 2 4. 4. 


oo, The Work 
Number given 592.5 


— * — # 
— — 


4 for 5 Shillings is 148.375 
x5 fok 2 Shillingsis 59.35 
Te of 5 Shillings for 6 d. is 14.8375 
= of 6 d. for 3 d. is J.41875 £ 
5 of 34. for 39. is 1.85468 


: Sum 231.83593 = 
Ee 2 evesr, 


212 Rule of Practice in Dicimals. 


QUE S T. II. 1 


One hath changed 759 double Piſtolets at 114. 8 40 
per Piece, WAA will they come to? Anſwer 4441, 5474, 


Given Number 7 59. ARTIE y 
& 550 a 3 for 10 Shillings . Yard: 
5 76 of tos. for 15. 37.95 Mult 

S-*.." "07 14, fr 66. 15.979 
SI = of 6 d. for 2 4. 6.32 | 
4 of 2 d. for 27. = | / | ns Nr. 

The Sum 44433125 
—— ———— 


—— 2 — 


| Hereunto let us annex a compendious Method of Buy , 
ing. or Selling, by the Hundred Neat, or Hundred Ao 
dupoize, as oft as your Queſtion is but of a ſmall Price. 

For the little, or true Hundred, for as many Farthings 
as the: Pound cofts, account twice 15 many e and 
once ſo many Pence. 

Far, the great Hundred, or 112 Pound, as many Fat- 
things as tue Pound coſts, twice ſo many ile and 
once ſo abe Grade the, Hurdred Groſs will . 


EXAMPLE u, 
I. At 3 4. z the Pound, what will 100-Pound colt? 


% en 

3 44 2 Is 14 Farth. twice ſo many Shill. are 28, or t 32 7 
Once ſo many Pence are 14, or Sa „„ 0: *_ 
Anſwer 1 os 95 24. (29 1 Sum as * 
"rn _ 


II. Fr 246-3 7 5 wer will the Hundred 4- WM bei 
verdupoize, or 112 Pound colt E” 2 


1 f 

2 d. is 9 Farth, twice ſo many Shillings are o 18 0 
Once io many Grows is renin, o 030 
n 1 /, . | 2 | BRIE Sum l ol © 


T ſhall 


' OW 


* 


Rule of Practice in Decimals, 213 
[ ſhall in this Place annex one Queſtion, to make the 
Learner à good Husband, if poſſible, e. 
The Queſtion is, Thar if one ſquare Yard of Land coſt 
penny, what will buy an Acre, 160 Perches being an 
Acre, and 7 Yards a Perch? e FS» Rd 
Yards in a Perch 7 |Perches in an Acre 160 
Multip. by it ſelf 7 Square Yards in a Perch 32 


Ba EG 


Product 49 © nee rw e tan 
qr. Yds in a Perch] RR EE 
Yards in an Acre 7840 
Ar 14. the Yard, what will 7840 Yards coſt 2. 
653 = 44. N 7 


Frlͤacit 32 l. 1358. 4d. 


And the yearly Rent which 32 J. 13 5, 4 d. will Purchaſe 
at 6 per Cent. Compound Intereſt, or the Annual Rent of 
an Acre, will, by the Rules in Compound Intereſt follow- 
ing, be found to be 1.96 J. or 1. 195. 2 d. 1 J. Ss, very 
near 40 Shillings. N 1 | 
Whereby it is evident, That he that ſpends one Penny, 
ſpends, or makes away a ſquare Yard of as good Land as 


| moſt in England, from him and his Heirs for ever. 


And it is a Queſtion whether England be worth 20 Shil- 
lings an Acre Annually, - taking one Acre with another. 
How much good Land we make away, it is ealy ro judge. 

And he that ſpends a Penny a Day, ſpends one Pound, 
one half Pound, one Groar, and one Penny; and ſo by 
Conſequence two Pence a Day will be two Pound, two 
half Pound, two Groats, and two Pence; and three Pence 
three Pound, three half Pound, three Groats and three 
pence, Sc. per Year, is 


Extraction 


„ * * N , * 
; * ” 1 
£ * 
a th. th. A. & 
— — AM a r = £4. a. MS... a. 6.4 PR 


Extraction of the Square Root 
A Square Number is that which is contained under wo 
equal Numbers, or which is equally equal. 
So 4 is a ſquare Number contained under two equil 
Nambets ; ro wit, 2 and 2; for two times 2 is 4: Ang 
the ſquare Number 9 is contained undet 3 and 3 ; for 3 
mn 3 makes 9; and of the reſt as in the following 
able, T4 


A Table of Squares, with thelr Genitive equal Num- 


— 


bers, as far as the firſt 9 Digits. rep 
— — —jH! — | 10 
Equal Numbers. Squares. and 
.... ² 1 —ͤ, —˖ Figu 
Lemon Snow. led | 

2 — into — 2 — is 42 

6 oa oe ee ee 

— — — 1 — —1 

J ˙ iA I 4:1 


PFF 


2 ba 


| . 
{9 — nth —g<o—1 5 1 


— —_ ——— 


| And when it is requiced to extract the ſquare Root of 
any given Number, we have nothing to do but to find 


rat equal Number, of which it is compoſed : So if the 


Roo: of 16 were required, it would be found to be 4, as 
in the ſaid Table. B 
' Here 4 is the Root, called by ſome the firſt Power, and 
16 is the Square called the ſecond Power. | 

Of Numbers to be extracted, are three Sorts. 

Firſt, Single. 

Secondly, Compound. | 

Thirdly, Irrational. 

Single are ſuch Squares as are compoſed, or made up 
of any of the 9 Digits; of which ſort are thoſe in the | 


aforegoing Table. 
bets Compound 


: 9 » 


Ertraction F the Squdre Root. 215 
Componnd, are all ſuch Squares that are compoſed of 
notre Figures than one, as 100, whole Root is 10; 121, 
whoſe Root is 11 ; or 144, Whoſe Root is 12, Ge. 
rational, are all fuch Squares, whoſe Roots cannot be 
covered by Art exactly, neither in whole Numbers or 
fractions, but ſomething will ſtill remain, there being no 
P;opotrion yet found berwixt an irrational Number and its 
root; ſuch Numbers are 3. 7. 19. 74. 136. 751, Ce. 
The Extraction of the {quare Root is not much unlike 
Diviſion, only there our Diviſor is fix d; here we are to 
3 ex a new one for each Operation. Fo 
ng Wl The Root of any fingle ſquare Number is found by In- 
ſection, as in the foregoing Table may be ſeen. 
n- Bur if it be a Compound ſquare Number, ir muſt be 
repafed by pointing thus: make a Point under your 
bas place, and omirting one, point every other Figure: 
and as many Points as your Number contains, ſo many 
Figures will your Root conſiſt of. | 
hen proceed by the following Directions. 


A Rule to be got by Heart. 


The Root of your firſt Period you 

Muſt place in Quote, if you work true, 
Whoſe Square from your ſaid Period then 
Ju muſt ſubduct; and to ii Remgin 
Another Periad being breng be, 
Tou muſt divide, as here is taught, 
By th double of your Quote, but ſee 


of Tour Unit's place you do leave free; 
nd WM Which place wil b ſupplied by th' Square 
he Of your next quoted Figure there: 
25 Next multiply, ſubdu&, and then 
Repeat your Wark unto the End, 
nd Aud if your Number be Irrational, . 


j Add pairs of Cyphers for a Decimal, 


Ex AM. 


be 


216 Extraction of the Square Root. 


* . "IJ . nn - 
CT = . a. ar he * — 


15 | g, | 
BTL MEDE "21, 34h 
Let it be required to find the Square Root of 45158 burt 


Having pointed it as in the Work, The Work, Wi the 


 ſhews the Root will have 3 Places, 4315840 
I. Seek the greateſt Root of you 

| firſt Period 45, which by your Table - 36 
you will find to be 6, which place in 
your Quotient, and the Square thereof ., 9 


under 45, your firſt Period ſubtract 3 ; 
from 45, reſt 9. This is your firſt Work, 45158406 


and is no more to be repeated,” .... _ * 
2. To the Remainder bring down 36 ae 
your next Period 15, makes 915 for a — then | 
Dividend, or as ſome call it a Reſol-̃ CwV915 place 
vend, as you may ſee in the Work. that 1 
| | 175 | . | ratio! 
3. Double your Quote 6, makes 12 451584 
for a Diviſor, then ſeek how oft 12 in * 2:2 
91 ; or how oft 1 in 9, (relerving . | 
Unit's place for. the Square of my — 
ſought Figure) which I find to be 7, 127) 915 
which I place in my Quotient; and to 889 
fave trouble of Addition to the right — 
Hand of my Diviſor as a part thereof, 
making ir 127; then multiplying 127 
by 7, the Prad, I place under my Divi- 
dend, or Reſolvend, as you ſee. A 
This Work is every time to be re- vou 
peated. : B 
4. Subtract 889 from 913, reſt 26, 451534 (67 Widen 
to which I bring down my third and N be p 
laſt Period 84, then ſhall I have 2684 36 com 
for a new Dividend, or Reſolvend, as — 
you may ſee in the Work itſelf. 127) 915 
Ca 
On Or 1 
) 2684 dqu 


4. Double 


Extraction of the Square Root. 217 
Double your Quorient/67, facie 451584 (672 
124 for a new Deviſor ; then I ask hu 
134 in 268, ( ſtill reſerving my 36 _ . 
Units place in tbe Dividend) or which & 
the lame, how oft 1 in 2.2 127015 


889 4 15 
- _ 


1204 + 411 147 ene yi 
r 61 1 2684 94 
210 


| 5 Nn SES 5 oh 1627 BB 
4nſw. 2 times, which I place in my Quotient, and.like- 
wiſe on the right Hand of my Diviſor, making it 1342, 
then multiply ing 1342 by 7, the Product, to wit, 2684 L 
place under my Dividend - and ſeeing they are equal, and- 
that nothing remains, I find my Number was a Square 
zional Number, and the Root is 6) 2. 
To prove your Work, multiply 672 := Rot 
1. Sw tow fl: 2! 
113344 
4704 
4032 


—— — — 


451584 = given Number. 


".4 
IS 


After the like manner the Square Root of 2985984. 
would be found to be 1728. F 


But if your Number to be extracted, have a Remainder, 


(67 ben you may know it is Irrational, and the Root cannot 


be got exact: Although by adding Cyphers, you may 
come as near the Truth as you pleaſe. | i 


EXAMPLE. 


Let it be required to extract the Square Root of 160, 


or which is the ſame, to find the Length of one Side of a 
dure Acre. „ 


Ff Having 


\ 


218 Extraction of the Square Root. 


lf Having pointed my Number, and + See the Mor. 
wrought as before, I find 12 for my 160 (12.6411 bund 


N neareſt Root, and 16 to remain, to the 8 
|| which adding two Cyphers, I find 1 the R 
! my next Figure to be 6, which IT — tor, f 
i cut off from the reſt, as part of a De- 22)o60 1s the 
cimal Fraction, which by continu- 44 requl 
f ally adding pairs of Cyphers to each 3 WM cf 91 
Remainder, I increaſe to 5 places, 246)16co Af 
which is exact enough, not wanting 1476 Nam 
b 2 Parts, if Unity were divided inte — found 
; a hundred thouſand Parts; for if I 2524) 12400 Br 
1 ſquare 12.649 11, it will produce 10096 then 
i RCs Ro . [” 
1 Thus the Square Root of any 235289) 230400 Sc 
1 mixt Number may be found, the 227661 0" 
=. fractional Part firſt reduced into even — 
Ii Places of Decimals, or ſapply'd, if 252981)279900 
J need be; ſo if the Square Root of 252981 
F| 275 were required to 3 places of De- — 
1 cimals, the Work would ftand as 2529821(2691900 
| here, and the Square Root would 21529821 
be 4.183, p04 — 
5 nm 162079 
See the Work. 
17.590000(4.183 
16 
$1)150 
81 
oY TRY | 
328 (6900 | pr 
6624 oil 
8363) 276600/ĩn4f4»»7 | Ri 
25089 WS: D 
COON — —— 5 no 
2511 


The . 


— — T——U—U kn: — — - _ —— * » ian . 
——— - <_—- * 
— that ——— —— 


Extraction of the Square Roor. 219 
The Square Root of a vulgar Fraction, that is commen- | 
arable to its Root, may gafily be found, by extracting 
tbe Square Root of the Numerator for the Namerator of 
the Root, and likewiſe the Square Root of the Denomina» 
or, for the Denominator of the ſaid Roor, which Fraction 
« the Root ſought. So if the Square Root of 3, were 
required, ic would be found to be 5, for the Square Root 
of 9is 3, of 49 is 7, equal to q: and ſo of any other. 
Aſter this manner may the Square Root of a mixt 
Number, which is commenſurable to its Root, be eaſily 
found. | 
Bur if your FraQtion be incommenſurable to its Roor, 
then the beſt way will be to reduce it into a Decimal. 
And extract the Root as before taught. oy 
So if the Square Root of r were required unto 4 places 
of Decimals, it would be. 1936, as you ſee in the Work. 


5s is equal to. 373 
Then .0375 (1936 | 1 


z 
29) 275 
261 
383) 1400 
1149 


3366) 25100 
23196 


1904 And ſo farther if you pleaſe. 


But if you have it to fall in ſome Operation, you may 
_ radical Sign before it thus, / 25; and ſo of any 
other, | LOS: 

In the laſt place I will ſhow how to find the ſquare 
Root of an irrational Number nearly, without the help of 
Decimals, being a uſeful Notion for ſuch as underſtand 
not thoſe Fr actions: And it is thus, | 92 
| After you have found the integral Part of your Root to 

WH» Quadruple, add Unity for the Denominator of the 
e bactio nal part, and the 11755 doubled is B : 
f 2 5 Jy 


" r 
— 9 9 * * —Y 


2 


So the Root of 160 in this Method will be 123; aq 
thus of any other, | F 


* 1 


20 Extraction of the Cube Root. 


” 


— 


1. A Cube Number is that which is contained under 3 


bers, ro wit, 2.2 and 2, for 2 times 2 is 4, and 2 times , 
is 8; and the Cube Number 27, is contained under 3. 
and 3, for 3 times 3 is 9, and 3 times 9 is 27; and of 
the reſt as in the following Table. 


A Table ef Cubes, with their Genitive equal Numbers, 


Extraction of the Cube Root. 


equal Numbers, or which is equally equal. 
So 8 is a Cube Number, contained under 3 equal Num. 


as far as the 9 Digits. 


. Equal Numbers. Cubes. 
j1 —— into 1 — into I —— is 1 1 
2 —— into 2 — into 2 — 15 —— 8 
43 — into 3 — into 3 — is —— 27 
44 —— into 4 — into 4 — is ——| 64 
5 — into 5 —— 1nto 5 —— 18 ——| 125 
16 — into 6 into 6 —— 1s --—| 216 
| 7 —— into 7 —— into 7 — Is ——| 343 


8 —— into 8 —— into 8 —— is ——| 512 


"TIO 


*** 
— 2 — CO I—_ —_—— ” 


And when it is required to extract the Cube Root of 


any given Number, we have nothing to do but to find 


that equal Number of which ir is compoſed ; ſo if the 


Root of 64 were required, it would be found to be 4, as 
in the Table. 


Here 4 is the Root, or firſt Power, and 4 times 4 18 16, 
the ſecond Power, and 4 times 16 is 64, or the third 
Power, which is the Cube. 5 


Of Cube Numbers ro be extracted, are three Sorts, 


Firſt, 


Firſt, 


Secon 
Thir, 
Sing 


up of 


goreg 


Extraction of the Cube Root. 221 
Firſt, Single. | : | 
— Compound. 
Thirdly, Irrational. | 
single are all ſuch Squares as are compoſed, or made 
up of any of the 9 Digits, of which ſort are thoſe in the 
foregoing Table. eee 

Compound are all ſuch Cubes that are compoſed of 
more Figures than one, as 1000, whoſe Root is 10, 1331, 


— 


V boſe Root is 11, or 1728, whoſe Root is 12, &c. 

Irrarional are all ſuch Cubes, whoſe Root cannot be 
m. Aiſcorered by Art exactly, neither in whole Numbers, 
4 bor Fractions, bur ſomething will til] remain, there be- 
4 ing no Proportion yet found betwixt an Irrational or Surd 
0 


Faber and its Root; ſuch Numbers are 5. 7. 36. 160. 
r i | a 
"The Extraction of the Cube Root participares ſome» 
thing of rhe Nature of Diviſion, yet a deal more difficult. 
The Root of any ſingle Cube Number is found by Inſpe- 
ction, as in the foregoing Table may be ſeen. 111 
But if it be a Compound Cube Number, it muſt b 
prepared by pointing thus: Make a Point under your 
Units place, and omitting Two, point every third Figure; 
and as many Points as your Number contains, ſo many 
Figures will your Root conſiſt of. Then proceed by the 
following Directions. ET, 


A Rule to get by Heart. 
The Cube of your firſt Period take, 
And of its Root a Quotient male; 


Which Root into a Cube muſt grow, 
And from your Period taken fro: 


of To the Remainder then you muſt 
ind Bring down another Period juſt ; 
the Which being done, then you muſt ſee 
5 | Tour Number ſtraight divided be 


By juſt 300 times the Square 


16, Of what your Quotient Figures bear; 
ird Which do, ſo that you in may take 

| The Fact your Quotient Figures make, 
; Laſt, ſquar d and multiplied by the reſt, 
* And Product Thirty times expreſt, 


The 


222 Extraction f the Cube Root. 

The Cube of your laſt found Figure too, 
| You muſt put in, if Right you do ; 

| of: Repeat your Work, and ſo deſcend, 

; From Point to Point unto the End; 

That done, if ought remain there ſhall, 
Add trebled Cyphers for a Decimal, 


{! 1 EXAMPLE. 
1 Let it be required to Extract the Cube Root of 46636 


1. Firſt, Point your Number as directed, whereby 
1 you may ſee the Root will have but two Places. 

2. Seek the greateſt Root of your firſt Pe- 
riod 46, which by the aforegoing Table you 46656 (; 
| Will find to be 3, which place in your Quoti , , 
| |} ent, and the Cube thereof 27 place under 46, 27 
10 Subtract 27 form 46, and there will reſt 19, 
as you ſee, if you obſerve the Work: This is 19 

your firſt Work, and no more to be repeated. 
| 3. To your Remainder 19, bring down your next and 
I laſt Period 656, and it will make 19656 for a Dividend; 
I! then ſquare your Quotient, 3 makes 9, which multiply by 
300, produceth 2700 for a Diviſor. Seek, how oft 2 in 19; 
I Anſ. but 6 times, becauſe of the Increaſe that will come 
| | from my Quotient; then I multiply my Diviſor by 6, and 
bil > the Product 16200 I place orderly under my Dividend, 
| having ſeparated them with a ſmall Line; then proceed to MW .. 
8 find rhe Encreaſe coming from my Quotient, thus ſquare I vil 
your laſt Figure 6, facit 39, which multiply by the reſt of MW 2 
your Quotient here by 3, facit 108, and this by 30, facit whi 
3240, which place orderly under my laſt Number 16200; Ne 
rhen Cube the Figure laſt placed in your Quotient, here ( 
Facit 216, which place orderly under your laſt Number 
3240, and add your 3 Subducends ( for ſo many you havein 
every Operation after the firſt) into 1 Sum, facit 19656; 
and ſeeing it is equal to my Dividend, and no more pe- 
riods to bring down, I ſee my Work is finiſhed, and wy 
Number a rigbt Cube Number, and the Root is 36. 

Note, As many Operations or Periods. as you have, ex- 

cept the firſt, ſo oft this laſt Work is to be repeated. 3 


See 


—— 2 —— — 


i — 
1 » 9 


Beatle of the oy Rot. 223 


FSee 4 Mork. 
46656 (36 Quote equal 4 the TY 1 


4 % - * Yi 


» 
1 : ye 


I. i e bnooubdet 
N e ee ee 0 1 


16200 
3240 Snbducends.. 
216958 | | ” 
Sum 19656 From Dividend Sub: 
Reſt 00 | 
"PROOF. ; 
Root 36 . 1296 
xr" 227 
108 56 
* N . 3 . 
. e | 46536 Cube: 85 


EX AMP 1 E II. 

Let it be required to find the Cube Root of this Name 
ber 673373097125. 

1, Firſt, I point my Number, by which Ice my Root 


wil have four Places. 
2. Next, ſeek the greateſt Root of your ürſt period 47 N 


which' by che Table is 8, which place in your Quote, and 


the Cube thereof 512, place under 672, and Subtract, Reſt 
161; this 1 is the firſt Work, and no more to be repeated. 


673373997123 (8 


g v 2 — 
3512 


— 


161 


3. Tothe Remainder 161, bring down voür t next Period 
373, makes 161373 for a Dividend, to Which 19200 . 
ng 300 times the Square of 3 your Quotient) i is Diviſor; 


. *  * * * 


tion. 


224 FExtratiion of the Cube Rost. 
and conſidering how oft my Diviſor is contained inn 
Dividend (ſa as to allow place for my Subducends)] 
it 7 times, place 7 in the Quotient, by which multiplyi 
my Diviſor, the Product I place under my Dividegg n 
my firſt Subducend; next I ſquare my laſt Figure , 
which multiplied by 8, and then by 30, gives 1176, for 
my ſecond Subducend, which I place under my laſt. 2nd 
the Cube of 7, my laſt quoted Figure, is my third Sub. 
ducend, which I place under the other rwo, and adding 
them, the Sum is 146503, which I ſubtract from my Di. 
vidend, and the Remainder is 14870, then will the Work 
appear thus ; „ 


673373997125 (87 | 1.1 


3 - 


1. Diviſor 19200) 161373 Dividend 1. 


134400; 
11 een. 


% 2 
2 
___ 


Sum 146 303 From Dividend Subtract. 


Reſt 14870 E 


3. To this Remainder bring down your next Period 
097, then will your ſecond Dividend be 14870097, 10 
which 2270700 (being 300 times the Square of your Quo- 
tient 87) is Diviſor, and dividing by the Caution before 
given, I find the next Figure of my Root to be 6, and my 
firſt Subducend is 13624200, ſquare 6 facit 36, which 
multiplied by 87, makes 3132, and this by 30, gives 93960 
for my ſecond Subducend, and the Cube of 6, which is 
216, is my third Subducend, which placed as before 
taught, and as you ſee in the Work, and then added, the 


Sum is 137183761, which I ſubtract from my laſt Di- 
vidend, and the Remainder is 1151721. 


. Then will the Work appear as in the following Opera: 


6733730 
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55327097125 (876 


. - w 


> os | | 99h 
boon x LoonnÞ 3 106 Om fn Mos "434 x Oh BE. Ws 
1, Diviſor 19200) 161373 Dividend ( trans 
„ bn b <IMG of 
ding RE”, 11766 Sabdacends 


. 3423 
| Sum 14633 From Dividend Sub. 
2. Diviſor 2270700) I 4870097 Dividend (2. $945 162 


| 


13624200 : 
8 9396: Saus 
„ | 


Saum 13718376 From Dividend Sub. 


Reſt 1151721 


1. To this Remainder bring down the laſt Period 125; 
nd your third and laſt Dividend will be 1151721125, to 
which 230212300 is Diviſor, which is 300 times the 

quare of 876 your Quotient, and Dividing as before, I 
fnd my fourth Figure to be 5, and my firſt Subducend is 
1151064000, and mul. 876 by the Square of 5, and that 
by 30, gives 657000 for my ſecond Subducend, and the 
Cube of 5, to wit, 125 is my third Subducend, which 
added into one Sum, makes 1151721125, and ſeeing it is 
equal to my laſt Dividend, and no more to bring down, I 
ee my Work is finiſhed, and the Number given, a right 
Cube Number, and my Root ſought is 8765. And the 
vbole Work appears as here. eee 


Gg 6733730. 


Extraction of the Oubs Rot. 


236 - 
673373097125 (8765 u 
v4 - : x | ſor P 
r 1d! 
(1.) Diviſor 19200) 161373 Dividend (1 "E 1 
155 | whic 
1 55 Subducends. whic 

343 


4 


h Ju um = 1465 553 From Dividend Sub. 


fl 


(2.) Diviſor 2270700) 138565097 Dividend (2,) 
0 4 0 #34. F 


13624200 | 
93960 > Subducends, 5 
216 but 


Sack 13718376 From Dividend Sub. Ml gial 
63 Divilor 236212800) bd LF tun 125 Dividend (3 9 ſont 


11 113 I 064806 Inch 
6 $7000 de Cy 

| 125 ma! 
— 8 wh 


Sum 11 1711 125 From Dir, 80 


1 Aenne . 


Reſt ws, 10 
D RNOOE = is 
Rove 8765) yg . Multiply 76821225 ger n 
„ nag! $0.08) 1 
52590 ; - 460931350 
61355 a 337776575 
70120 : | f 614601800 
76825223 Square: 8 673373097 123 Cube 


But if your Number to be extracted have a Rewainder, 
it ĩs then an irrational Number, and the exact Root «ond 
J 


<Q ww © 


"Extrattn of the Culo Naar. 227 

"WH Arr be iſcovered; though you may find it near enough 
1 kn be ff if to the Remhinier in every 3 you 
10 z Cyphers, and ſo work as far as you will. 


| EXAMPLE. 


Let it be required to extract the Cube Root of 282, or 
which is the ſame, to find the fide of that Cubical Veſſel 
which ſhall juſt contain a Gallon of Ale, being 282 Solid 


Inches. | 4 

| RY EPR. Work. 

. | 492 (8. 557 

N | 216 | 

E- 10800) 66000 

Seeing there will be 5 34000 

but one Point in the > q 430 

yen Number, the Ine- "OI Been 1339 

lb. gra jw bn. Root if ICI 
0500 J. Iaſpectien 1% 35862 F 
your Tahle, | is fix ves tas Sal Lats 11 


Cyphers tg, every 
mainder throughout Co EN i 382. 

whole O e ge T find V 80 2 
the Fractional Part, rol ' 1135 


loches; then addi of Rel 7297580) 7 7375600 


belncß Fa 124797 joo) 88625000. 
of a 1 18 7 1 Ia . — — 


13 * »" 1 $ * © 5 | 
* 4 „ * ; : 7 ; „ ” 
Ly 


Ne ig nr od wg . 
3 | Remainder 86709397. 
wr er this manner may WY: Cube of any Fraction, 


o mixt x be 
ut jngo Dec Neal, eiche of 3 6; vor N cho eg 


dhire-your R. Not 19 be | 5 Or more ex 


y ST Þ. 3, Hed 


he 59, . Rn Fx 5 
| M9 TE | | "6386275 > 
eſſe] 


f e oog jf 
mah. „Ü i 5 8 


found. by re ucing the Fractionai 


8 * * 8 5 & 1064: 80 | 


. . 1d! ̃¾“ůu- LE DEN. 


. — 


— — 


— —_—_  F. 
— 


— 


——Ü—— —— — . — 


1 
1 
i 
: 
; 
ly 


4% 
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So if the Cube Root of - were required, the Work tQ 
. * Decimals would ſtand thus, and the Root vi 
908. 1 fits e Tr 
Sethe Wa, 
 ' +759090000 % 
1 
| 2430000) 210000008 


— — — nny 


* 
2 11 * 8 . 


19840000 
172800 
312 


n 


20013212 


5 . Reſt 986688 a 

So the Cube Root of 255 will be 2.9481, and ſo 
any other, _ Hai has: + OY 
But if your mixt Number or Fraction be commenſur;. 
ble to its Root, then you may extract the Cube Root of 
the Numerator, for the Numerator of the Root, and the 
Cube Root of the Denominator for the Denominator of the 
ſaid Root; ſo the Cube Root of x; will be 3, for the 
Cube Root of 27 is 3, and of 64 is 4, which is 5; and 

ſo of any other. 3 
But if your Fraction or mixt Number be incommenſu- 
rable to its Root, you muſt work as before, or if you have 
no preſent Qccaſion for it, you may prefix its radical Sipn, 
So the Cube Root of 25 would be expreſſed thus, y c 77, 
or 3; and ſo of any other.. | OE 


Ad in the Square Root, ſo here I will ſhew you how to 


find the Cube Root of an Irrational Number near, with 
out the Uſe of Decimal Fractions, and it is thus: 
Alter you have found the Integral Part of your Root, to 
the Treble thereof add Unity, and that Sum added to the 
Square of the ſaid Root tripled, is the Denominator, to 
which the Remainder. is Numerator; ſo the Cube Root 
of-282. will be found to be £5, which is near enough for 
ordinary Practice, or which 1s,the ſame, if you find the di. 
ference betwixt the Cube of the Root, and the Cube of 
the Root Plus Unity, yon have the Denominator as beſore, 


Fot 


pi 
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For the Cube of the Root 6 is 216, and the Cube of 7, 
zz, the Root Plus Unity 1s 343, their Difference is 127, 
which is the Denominator as before. 


on 
il 


” 
* 


The Uſe 


F the Square and Cube 


TIERE follow ſome Uſes of the Square and Cube 
H Roots, both in Arithmetick and Geometry. 
ks "PROBLEM I. , 
To find a Mean Proportional between any two Num- 
hers given. ; wer i | 

of | RULE. | e 

The Square Root of the Product of the given Numbers 
p the Mean Proportional ſought. | 
e So Mean Proportional betwixt 16 and 64 will be 32. 
the This Problem is of excellent Uſe in finding the Side of a 
he Sonate equal to any Parallelogram, Mombus, Rhomboi des, 
nd Triangle, or regular Polygon. „ | 

For if in a Parallelogram you ſuppoſe the two Sides, or 
u. (Win: Kbombus or Rhomboiaes, the Side and Perpendicular fall- 
ing thereon: In a Triangle, the Baſe and 3 the Perpend. or 
Perpendicular and 2 the Baſe ; and in a Regular Polygon, 
ez Perimeter and Perpendicular, or + Perpendicular and 
7 berimeter; I ſay, if you ſuppoſe them as two Numbers 
given, and by the foregoing Problem find a Mean Propor- 
k. onal given, is the Side of a Square equal ſought, | 
From this Problem by Conſequence follows Prob. 2. 


> A0 B. II. 

To find the Side of a Square equal in Area, to any 
x den Superficies whatſoever. 33 
* 4 RULE. : 

of The Square Root of the Content of any given Supetſi- 
e. dies is the Side of the Square equal ſought, | is 
If y N 


230 The Uſe of the Square and Cube Rosi: 
So if the Content of a given Circle be 160, the Side, 
the Square equal will be 1235 N or more exact j in De 
cimals 12.64911, -- 

Here if you ſuppoſe the Content to be the Produd 
two Numbers, as in many Caſes it is, it will be the ſame 
to lad a Mean TEE betwirt thoſe two Number 


ü oer 5 
The Fran of a Circle given, to find the Diameter. 
4 XUL E. 

As 355: to 452, or as 1 10 1.273239 :: fo the Area : 1 
the Square of the Diameter. 

What length of a Cord will firto tye to a Cow: Tail, 0 
other End bxed in the Ground, 10 let her have Libert 
eating an Acre of Graſs and no more, luppoking | the Co 
and Tail to be 5 Yards and half. 

Say, as 355 : to 452 :: ſo 160 being the Area of 


Circle, whoſe Content is an Acte : to 203.7183, who 

\ Square Root is the Diameie, (pi 0:1 14.27 bade iy 

the Semi-diameter is 7,135, ſrom w beret 20, - 

Perch for the Cow and Tail, reſt 6436 36 Perc 0 0 * 

Length of the Cord. 1 ＋ 
PR D-@. JV; 5, 

The Area of a Circle given, to find the Periphery, | 1 

RULE. + 

e 28 113 tO 1420, or as I to 12.5663, fo de Arn WT 

to the Square of the Periphery, | 

So if the Area of a. Circle be 160, the Peciphery ui r 

By ons to be 44 2 far — 

P RO B. v. X. 

| The Sa of the Squares of two Numbers to ge „wie . 

the Square of the + Sum being given, to bind Numben i bon 

the $ 


| RV LE. 
From the Sum of the Squares ſubtract the doubled Neat 
Square of che 2 Sum, half the Remainder is the Sqante 


of © their Difference; and if to the à Sum you add bei 4 
balf Diff: rence, you have the gteater Number, and by 0 fi 
9 the Jeſs 4 | bY 3 {n 

the Sum of the 'dquares 2 Namb. 3 1, d ant 
the N of their 5 * 1560.23, ani let che a Nam tic [ 


_ The 
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The doubled Square of the ? dum is 3110/5. which ſub, 
uon be Sum of the Squares 3161, there will reſt 40.5, 
e nch is 26.25; whoſe Square Root fs 4.5, and it 
wed} which add to the Square Root of 1560.25 (vix.) 
55, and it will give 44, the greater Number; and if 
o (6b; * lem 3915 you have the lels, to wit, 33. 

he Sum gf the Squares of wo Numbers, together 
with the Sqtfare © ( their 5 Diff. being given, to find the 
Numbers themſelves. EY e 


— * — — — — 
————— · 


— 
— — * — — — 


3 — 9 
In 


— =" PR PRs ATI ins ens 


N — rs. „„ beg 


.o_ RULE. 
bos the 5 Sum ſubtract the Square of & their Dif, rhe f 
"Wi malbder is the Square of the 2. Sum of thoſe. two. 15 
! Wimbers, chen work by the laſt. ad 843410 J 
01 er the Suit. of the Squares of two Numbers be 3 161, Nt 


inf the SquarE'of their half diff. is 20.25 3 1 demand the 

wo Numbers. | OED nba” Fo 

fa the Sum of the Squares is 1580.5, from which lub. 
10.25, the Squate of their half diff. rel 1560.25, W 

Square Root is 39.5, Which is the 3 Sum; and the Square 

Root of 20 25, is 4.5, then the Sum of 4,5 and 39.5 18 44; 

the greater Number; and their diff. is 35, the * 1 15 


e 
The Sum of the Squares of the half Sum, ard half the 
dif:rence of two Numbers, with one of them being 
given, to find the other. The Rule follows. 
From the doubled Sum of the ſaid Squares ſubtract the 
Nuzre of the given Number, the \ ap is the 
Soar of the Number required, | 
etthe Sum of the Squares of 5 the Sum, and & the diff. 
« 2 Numbers be 1580.5 ; and let the leſs Number be 35, 
from 3161, the double Sum of the Squares ſubtract 1225, 
tte Square of 35, the Remainder is 1936, whoſe Square 


—_ — 
— — 2 þ 


w 
. 
g . N neck as — 
. —:vp̃7 . —⅛— . . h 
* ju — — ». ot INS: as 2 WS. 
a % — 
—_ 8 - 2 — — 
— - n f E 
— n | 


rea 


ed Noot is 44, which is the other Number. 
* PRO B. VIII. 


Any two Sides of a right angled Triangle being given: 
bo find the third Side. ; : F : : bg 
la this uſeful Problem lies bid a great patt of the Mathe- 
nicks, the [ovention whereof is farthered upon Pythagoras, 
e Demonſtration thereof, Eucliu hath in the q 7th Propoſes 
— tion 


„ 


232 TheUſeof the Square and Cube Root 
tion of the firſt Book of his Elements of Geamerry ; wi 
it is proved that the Square of the Hypothenuſe, or longe 
Side of a right angled Triangle, is equal to the Sum «| 
the Squares of the Baſe and Perpendicular, or the other 

two Sides. l ; ro. This W 
In the annexed Triangle A BC, let the Baſe: or Ground 
A B, repreſent the Breadth of a Moat or Ditch, and let ide 
Perpendicular B C, repreſent the Height of a Caſtle, Towe; 
or City Wall, and let the Hypotbenuſe, or longeſt Side te- 
preſent the Length of a Scaling Ladder. 


P Ry 
* + Ca 


a Dn” 5 adi 
Let the Baſe 4 8. K 

or the Breadth of the J 
Ditch be 40 Yards, 2 
and the Perpendicu- prope 

lar Bc, or the Height 
of the Wall be 30 M. 
Yards; What Length divid 
will the Hypothenuſe 18 
Ac, or the Scaling ö the 
JJ EH” =; MY pre 
_ ROLE. whic 


The Square Root bf the Sum of the Squares of the Baſs Ml "i 
and Perpendicular, is the Length of the Hypothenuſe, tom 
Anſ. 50 Yards the Length of the Ladder.. four 
For the Square of the Baſe 40 is 1600 ber 1 
And the Square of the Perpend. 30 is 90 


The Sum is 2500 (50 the Roa, 


23 


| | NRF. | O60 
But if the Breadth of the Ditch were required, and the 
Perpend, and Hypothenuſe were given, then this * 
| The RULE. ET 
| The Square Root of the Difference of the Squares of 
the Hypothenuſe and Perpendicular, is the Length of the 
| Baſe, or Bregich of the Ditch, REN 
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For the Square of the Hypor, AC is 2500 
And the Square of the Perpend, BC is 900 


Diff. .1600(40 Root 


Here you ſee the Baſe 16 
is 40. 


| — ⁊˙ "Ws 
And if BC were required from the given Sides A B, and 
4c, then the Square Root of the Difference of the Squares 


of the Hyporhenuſe and Baſe, is the Height of the Per- 
rendicular, or B C. 


PRO B. IX. 
To divide a Number given by Extream and Mean 
Proportion. = 5 1 95 
Wut d Un. 1 
Multiply the Square of your given Number by 5, and 
divide the Prod. by 4; and from the Square Root of the 
Quotient Subtract 5 your given Number, the Remainder 
ö the greater Portion, which ſubtract from the whole, 
h 5 
Let the given Number be 12, whoſe Square is 144, 
which multiplied by 5, produceth 720, which Product 
divided by 4, gives 180, whoſe Square Root is 134%, 
from which ſubtract 6 £, your given Number, reſt 727 tor 


four greater Part, which ſubtracted from the whole Num- 
ber 12, gives 451 for the leſs. 


P R O B. X. 
Any Number of Men being given, to form them into a 
Square Battle, or to find the Number of Ranks and Files. 


RULE, 


ile 


x, 


Number of Men either in Rank or File. 


um them into a Square Battle; extract the Square Root 
0132400, and it will be found to be 180, which ſhews 
dere will be 180 Men in Rank, and as many in File. 


The Square Root of the Number of Men given, is the 


„Let there be an Army of Men of 32400, and let us 


H h Set 
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See the Work, 82 
32400 (180 Root. 80 
. 15 
I 

28) 224 Th 
214 ONS, | Cube 
1 | Fi 

000 


Tbus much wall ſuffice for the Uſe of the Square Rag: Cu 
We will now proceed to ſome Ules of the Cube Root. The ( 

The chief Uſe of the Cube Root, is to find out a Pro- Tb 
portion between like Solids, as Globes, Cylinders, Cubes, it is 
Sc. | conta 

FRO 2. L 

If a Buller of Braſs of 8 Inches Diameter weigh 71] 
Peund, what ſhall a Bullet of Braſs weigh, whoſe Diame- 
ter is 4 Inches? 


RULE. 
See like Solids are in Triple Proportion to theit . T 
mologous Sides, Diamerers, Lines, Sc. it hold, foug 
As the Cube of the Diamerer given : Af 
To the Weight thereof: ant. 
So the Cube of the "FAIRER fought : 
To the Weight thereof, = - - 
| See the Wark. * 
eb. „ c. | 11 
If 312: 72:64 
64 1 
288 | Facit 2 Pound, 5 
e oli 
512) 4608 (9 vb 
45806 
] 
O | 
| PROB. II. 
If a Ship of 100 Tun be 44 Foot long at the Keel, 0 1 
waat Length {hall the Kee! be of a Ship of 220 Tun? Jo 


Say 
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Say, as 100: to the Cube of 44, (iz. 85184 : : 
G& 220 : to 187404.8, whole Cube Root is 57.225, 
ite Length of the Keel ſought. 


P RO B. III. 
The Side of a Cube being given, to find the Side of that 
cabe that ſhall be double, treble, &c. in Quantity to the 
given Cube. | | 


e | 
Cube your Side given, and multiply ir by 2, 3, Ge. 
The Cube Root of the Product is the Side ſoughts. 
There is a Cubical Veſſel, whoſe Side is 12 Inches, and 
i is required to find the Side of that Veſſel which ſhall 
contain 3 times as much. PI 


The Cube of 12 is 1728 
Mulriply by 3 * 


ä RIDE. 


5184 Product. 


0 The Cube Root of which Product is 17.306, the Side 
ſought. „ | 
After the (ame Method may you find a Side that ſhall 
contain 5 as much, as much, or any other given Quantity. 
d e e . 
To find the Side of a Cube that ſhall be equal in Soli- 


* 


or ſuch like. 


RULE. 


The Cube Root of the Solid Content of any Solid Body 


1 given, is the Side of the Cube of equal Solidity. 
So, if the Content of a Globe were found to be 15625 
ſolid Inches, ſeek the Cube Root of 15625, which is 25, 
which is the Side of a Cube of equal Capacity, 
VVV 
Between 2 Numbers given to find 2 mean Proportionals. 
RULE. 55 | 
MM Multiply the leſs Ex:ream by the Cube Root of the Quo- 
tient, of the greater Extream divided by the leſs, the Pro- 
duct is che leſſer of the two mean Proportionals, which 


n Solid, as Globe, Cylinder, Priſm, Cone 


4 


Hh 2 multiplied 
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multiplied by the ſaid Cube Roor, gives the greater Mey 


latereft 
ſought : So if to mean Proportionals betwixt 6 and 14, 


ont. per 
were ſought, they would be found to be 18 and 54, fy 10 [ 
162 divided by 6, quotes 27, whole Cube Root is 3, 1 
which multiplying 6, the Jeſs Extream, gives 18 for thellfſycerd * 
leſs Mean; and 18 multiplied by rhe {ame Root 3, ge Notw 
54 for the greater; or if you divide the greater Mean bin moſt 
the ſame Roor, it quotes the greater Mean as before, Places fc 


re 
FROD. Vi -- 5 
The Concave Diameter of 2 Guns being known, tog. Naben d 


ther with the Quantity of Gun- Powder ſufficient to chatge d yet 
one, to find what will be ſufficient to charge the other, Ml called + 


The Capacities are one to another, as the Cubes of iber The 
Diameters. | of Nu 


EXAMPLE. mura 


a f 2 
If .43 Pound of Gun- power be ſufficient to charge a . 
Gun, whoſe Concave Diameter is one Inch 5 or 1.5, how reſpor 
much Gun powder will ſuffice to charge a Gun, whoſeM (yes 
Concave Diamerer is 7 Inches? An/. 43 Pound and ;. 


eren 
Say, as 3.375 is to. 43 :: ſo is 343 to 43.7 Pound. 


But if the Gun- powder given and required, be of dif 
ferent Strengths, the Queſtion requires two Operations; 
the firſt of which finds the Quantity either of a ſtronger] 
or weaker ſort, and the Proportion is Inverſe, the ſecond 
is as in this Example. Many more Uſes might be named, 
but let this ſuffice in this place. 1 85 


2 


— ꝗ 


tal 


Simple INTEREST, 


WA/ E ſhall proceed now to Intereſt of Money, wherein Ml © 
the greateſt and moſt uſeful Practice of Decimal 
Arithmetick conſiſts. 2 5 

When a Sum of Money is lent by one to another for ary 
rime agreed on, and an Allowance granted for the Loan ot 


rae ſame: Here the Money ſo lent is called the Principal 


or Stock, and the Allowance or Gain is called the Ioterett. WM 
| © as og Intereſt 


er 


d 
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mt. per Annum, bur by an Act of Parliament made in 
gt. 1651, it was brought down to 6 per Cent. per An- 
, and fo ſtill continues, above which no Perſon dare 
elend to take, nor is any obliged to give. bo 
Nozwirhftanding a ſufficient Perſon may have Money 
moſt Places at 5 per Cent. per Aunum, and in ſome 
Faces for leſs. ine 
Jnrereſt is either Simple or Compound, 

When a Sum of Money is lent, and the Intereſt thereof 


when due is not paid, but kept in the Borrower's Hands, 


and yet becomes not a part of the Principal, then it is 
alled Simple Intereſt, 5 

The Buſineſs of Simple Intereſt is performed by a Rank 
of Numbers arithmetically proportionable, from which 
naturally will ariſe this Theorem. 3 

If a pair of Ranks of Numbers ſhall be ſo poſited, as to 
haye the ſame common Ratio betwixt every pair of Cor- 
reſpondents 5 then it follows, That the Numbers tbem- 
ſelyes, their Correſpondent Sums, and Correſpondent Dit> 
ferences, have the ſame common Ratio. 


ILLUSTRATION, 


2.8 6 1 3.0 
212 7 . 3:5 
4 . 16 8 . 4.0 
3. 20 9 +45 


— 


— 


14 . 56 3.0. 13.0 


In the firſt pair of Ranks the Ratio is 4, then you may 
take any Number in the firſt Rank of the firſt Pair, ſup- 
pole 4, then it hold? 

As 4: to 16 :: ſo 14: to 56, & contra underſtand the 
ſame in the ſecond pair of Ranks. 


In the Solution of Queſtions of Simple Intereſt, four 
Things are to be conſidered. 


Firſt, The Principal or Money lent. Secondly, The 


Time for which it is lent. Thirdly, The Rate or Gain, 
_ of one Pound in a Year. And, Fourtbiy, The 
Amount. = 


* 


Any 


lntereſt formerly was very high, viz. 12, 10, or 8. per 


e 


238 Simple Intereſt. 
Any Three of theſe being given, to find the Fourth, , 
in theſe four Propoſitions follow ing. | 
PROP. I. | 
Principal, Rate, and Time given, to find the Amount 
| . | 
To the Product of the Rate, multiplied by the Time 
add Unity; that Sum multiplied by the Principal, gizg 
the Amount. 


EXAMPLE. 


What will 20 J. amount to, forborn 7 Years, at 6 jy 
Cent. Simple Intereſt ? 


Principal 20 |, Rate .o6 J. Time 7 Nears. 


The Work. 

06 
1.42 

20 

28.40 Anſwer 28 J. 8. 

EXAMPLE II. 

What will 36 Pound amount to, lent from May the 9th, 

1712, until November the 17th next following, ſimple In- 


tereſt being computed at 5 per Cent. Principal 36, Rat 
05, Time . 526? Anſwer 361. 185. 114. 5. 


+526 

| 05 

13 Months = 1 Year 1.02630 
4 Weeks = 1 Month 36 
7 Days =1 Week — 


And 


aud ſeeing the Time is 
oth given and required in 
Years and Parts, Wwe have 
ingexed a Decimal Table 
hereof ; ſuppoſing a Year 
he Integer, and divided, 
i; noted before; the Uſe 
the ſame as in other De- 
awal Tables, and needs 
no Explication. 

Betwixt May the grth, 
and November the 17th, are 
192 Days, gathered as in 
the annexed Work; and 
by the annexed” Decimal 
Table is found to be 6 
Months, 3 Weeks, and 3 
Days ; the Decimal of 
which is . 526027; and 
becauſe the 4th Figure is a 
Cypher,we have only uſed 
three Places, they being 
ſufficient to find the Days 
in every Month, obſerve 
tbis old Rule. 


as 


Fire Days hath September, 
WW 4pril, June and November; 
All the reſt have Thirty One, 


Excepting February alone, 


Which bath but 28 Days clear 


And 29 every Leap Tar. 


* 


Simple Intereſt. 


75 


239 


* 


ö 


[Ma) 22 
; Fune 30 
[July 31 


Sept. 30 
{OFJob. 31 
Nov. 17 


ö | 
Sum 192 


1111843835 


Aug. 311 


| 


ee AX 


A Decimal TA- 
BLE of Time, 


teger. 


1 one Year the In. 


| Mon. | Dec. | Days + 


12.920548 


10.767123 
9769041 I 
8.613698 
7.536786 
6.460274 


5.383561 


4.306849 


3.230137 


| 


336 
308 
280 
252 
2244 


2.153424 


1.076712 


Weeks | Dec. [Day 2 


21 038356 


1 50 75 
1.019778 


ral} 


* 


Days] Decimals. 


016438 


010959 
008219 


905479 


00273 


013698 


And 


1 * 
1 [: 
7 {+ 
1 
FL C ö 
f | q 
1 
j 
' - 
; a 
? 4 
x 
[0 N 
«7 25 
T p þ | 
= 
"w dF, 
{x y 


8 ** | E — . 274 
* — 2 N * 
* — 2 * - - ſj . 2 i 8 
ES 8 1 4 ** * n G 4 
\ <2 PEI oO. WI” . at. 8 FI \ * 0 ve "$"< — 2 — 
r ov —— On 
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And that nothing may 
be wanting, we have ad- 
ded a ſmall Table, which 
gives the Number of Days 
betwixt any two given 
Times with much eaſe; 
as for Example; 

1. Fram the Beginning 
of the Year, to the 11th 
of Jul), what Number 

of Days? 

Overagainſt July, on 
the Right- hand, I find 
181, and. 11 Days more 
make 192, the Anſwer. 


2. Betwixt May the ꝙth, and September the [7th next 


Simple Intereſt. 


The TABLE. = 


31 


90 
120 
151 
181 
212 


243 


1273 


304 
334 


365 


59] 


334 


306 
275 
245 


214 


184 
153 
122 
92 
GI 
1 31 


OO 


January 
February 
March 
April 
May 
June 
July 
| Auguſt 

Se ptember 
October 
Novem ber 


December 


| 
3:4 
30 
| 56 


00 31 
23 
31} 
39} 
31 
30 
31 
31 


120 
51 
181 
212 
243 30 
273131 
304 30 
334.31 


following, how many Days? Subtract May 120 plus 9, 
equal 129; from September 243 plus 17, equal 260, ref 
131, the Number of Days ſoughr. 


3. From the 5th of November, 1712, to the 16th of 
May, 1713, how many Days? E - 

Add 25, the Complement of 5, to 30 (the Days in N. 
vember) to 31 found on the Lefr-hand November, and 10 
that Sum add 120, for May, plus 16, the Sum is 192; and 


thoſe are the Number of Days ſought. 


But to proceed, 


PRO P. II. 


The Amount, Rate, and Time being given, to find the 


Principal. 


DE RULE. 
To the Rate multiplied by the Time, add Unity, by 
which dividing the Amount, quotes the Principal. 


EXAMPLE. 


What preſent Money will pay a Debt of 28 /. 8s. due 
ſeven Years hence, at 6 per Cent. Simple Intereſt, Amount 


28.41. Rare .o6, Time 7 Years ? Anſwer 20 /. 


Simple Intereſt... 
The Work; 


06 
7 


1. 1.42) 28.4 6 
| 284 


O 


EXAMPLE II. 1 

hat preſent Money will pay a Debt of 36.9468, or 
36 J. 18 4. 11 4. due 192 Days, or 6 Months, 3 Weeks 
and 3 Days hence. Rebare being allowed, at 5 per Cent. 
Simple Intereſt. Amount 36.9468, Rate . o5. Time ,526, 


41 Anſwer 36 J. 


? | 526 . 
„05 | oe 
f ——ů 
SO 36.9468 (361. 1 
: 307890 1 
5 8 "ub 
| | 615780 1 
615780 I 
0 1 
x PROP. III. — 
Principal, Amount, and Rate given, to find the Time: 1 
; | | . : | 11 
RULE l 
From the Amount Subtract the Principal, the Difference 
Uyided by che Product of the Principal and Rate, gives i 
the Time. | w| 


„ 1„%%ͤ © 
In what time will 20 J. raiſe a Stock of 28 J. 8 s. or 28.4 TH 
at 6 per Cent. Simple Intereſt? Principal 20 l. Amount 28.4 oo 
Rate. O6. Anſwer in 7 Tears. | 9 


1 1 The 


_ 


Simple Intereſt. 


The Work. 
28.4 3 
; 20 | 20 N Ar w 
06 38.4 1 
— 1. 20) 8.40 (7 
1.20 840 
* 
EXAMPLE II. 
In what time will 36 Pound amount to, 36.0468, cu 
36 J. 18 5. 11 d. 4 at 5 per Cent. Simple Intereſt? Princi. 
pal 36, Amount 36.9468, Rate. o. Anſwer in 6 Months, 
3 Weeks and 3 Days. | i 
The Work, Id 
ont 
3 tereſt 
W Amo 
1.80) 9468 (526 = 192 Days or 
36 ; 6 Months, 3 Weeks, 
95 N and 3 Days. 
360 
1080 
1080 
. | It 
P RO P. IV. a 
The Principal, Time, and Amount given, to find the n 
Rare, | 7 P 
R U L E. fe 


From the Amount ſubrract rhe Principal, the Remain- 
der divided by rhe Product of the Principal and Time, 
gives the Rate. e 


EXA N 


Simple Intereſt, | 243 


EXAMPLE. 


It what rate of Simple Intereſt will 20 1 amdunt to! 
18 4 in 7 Years 2 Anſwer 6 ve Cent. 


The Work, 


20 28.4 
14. 0 
140) 8.40 (o 
_ 


O 


EXAMPLE. II. 


If 36 J. amount to 36.9468, or 36 J. 18 6. 11 4.2 2 in 6 
Months, 3 Weeks and 3 Days, what rate of Simple In- 
tereſt is implied in this Bargain? Principal 36, Time 5263 
Amount 36.9468. Anſwer 5. per Cent, 


N * Work, | 
J 4328 36,965 
36 36.0 
3156 18 9360 popes (03 
1578 94680 
18.936 2 


The two firſt Propoſitions being of moſt common Uſe; 
| have annexed two Tables, which give the Amount and 
Rebate, or the preſent Worth of any Sum of Money for 
any time under 32 Years ; the Conſtruction of them lies 
in the Propoſitions themſelves, by making one Pound the 
Principal in the firſt, and one Pound the Amount in the 
ſecond ; or if you divide Unity by the Number in the 
firſt Table, the n 18 the Numbers in | the ſecond, 


Table 


. 
ES 
"TY 


Simple Tntereſt. 


244 
| TABLET | | T&BLE IL | 3 
1 Shewing the A. She wing the AN | 
e ev Pun lof One Pound for 31 
for 31 Tears, at 5j Tears, at 5 and 6 key 
Ky 
and 6 per Cent. | Cent. Simple Intereſt. 
Simple Intereſt. | 
Tears 5 6.1. *þ is 6 
ß eat: | 
i 1.05 1086 | 952380 943296 
2 |1.10|1.12 «909091 | 892857 
3 [1-15 | 1.18. 263561847457 
| 4 1.20 1.24 8333331805451 
5 1.25 1.30 OoOOO00 . 769230 
0 161.301.3655 769230 735294 
| | 7 [1:35]1.42] | +740740 | 4704225 
| I 8 1.40 1.48 1714286675675 
| {| 911.451.540 1.689655 649350 
10 | 1:50 1.60 .666566 4625000 
- IL 1.55 | 1.664 0 602409 
121.60 1.72 625000581395 
131.65 | 1.78 .606260 | 4561797 | 
| 141.70 1.84 | -583235 | 543478 
| 1s ] 1.75] 99] [5714285625315 
16 1.801.980 555555 | «510204 
i7 1.85 2-02 | 540540495049 
| 18 1.90 2-08 | 526315 [480769 
| 19 | 1:95 |2.14| 512820467289 
20 | 2.00 | 2.20 500000 | 454545 
212.05 2.26 487804 442477 
222.10 2.3 \ | .476190 | e431034 
232.152.380 465116 4201 68 
242.202.444 45445409836 
| 25 2.25 2.50 | 444444 . 400000 
1 26 [2.30 2.56 43781 390625 
= 7 27 |2.35 | 2 62 «425532 | 4381679 | 
23 |2 40 | 2.55 416666 373134 
29 2.45 2.74 408163364963 
30 2.50 2 80 400000 351143 
«©. | 31 2. 2 35i | 5392157 | «349952 


Simple Intereſt; J 

In the Uſe of theſe Tables, the Proportion runs 

ks 1: to the Tabular Number: : So the Sum of Money 
ren: to the Anſwer ſought; and ſeeing the firſt Number 
in Unite, the whole Work requires only a ſingle Multi- 
cation, as in the Examples following may be ſeen. Cc 


ae” 1 211. 3359167 8 
E X A M-P'L E I. 
In the Uſe of the firſt Table. 

What will 20/. amount io, forborn 7 Years; at 6 per 

bent. Simple Intereft ? Anſwer 28 J. 8 5. 
Tabular Number anſwering 7 Years, and under 6 per 
ent. in the firſt Table is ein, bun 
Multiply by „ 


28.40 
8 


| EXAMPLE I. > a 71 : 
What will 3 J. 17.5, 6d. amount to, forborn 21 Years, 
a 5 per Cent. Simple Intereſt ? Anſw. 71. 18's. 104.5. 
Tabular Number under 5. per Cent. and anſwering 
21 Years, EET an - , Ee wid 


Multiply by the Principal 3.875 


ads | > þ 
> 2083. - 
1640 8 — 


—— — 


794375 


EXAMPLE III. 
In the Uſe of the ſecond Table. 

What ready Money will pay a Debt of 28 J. $5, due 7 
Years hence, at 5 per Cent. Simple Intereſt? Anſwer 201. 
Tabuiar Number againſt 7 Vears, and under 6 per 
Cent. e 208: e een 991-01 
Multiply by the Debr 28.4 
151 2816990 

5633800 

1408450 


19.999990 


145 


EXA M- 


1135 
1 

| 

i ; 

oy FP 

L 2 

f 4 

ö , 

| 

1 0 T 

Fo 

- 


1246 | Simple Intereſt, 


1 1% 4s MR MP © TV. mut 
What ready Money will pay a Debt of 12/, 12, 64 
due 20 Years hence, Rebate being allow d, at 5 per Cent. 


Simple Intereſt? Anſwer 61. 65. ba 495 
Tabular Number againft 20 Years, and under 5 h <4 - 
Cent. is zee 3 
Multiply by che Debt 12.625 Ty 
| N Product = 6.3125 Th 
And thus may any Queſtion of this Nature be te- 
folved, if the Time given be even Years, but if nor, uſe WM _— 
the Propoſitions themſelves, as was ſhewn before. 16.52 
SRC 'T. . 

Bunt if your Queſtion be concerning Annual Rents, Pay: MW. 
ments or Annuities to be bought or ſold for ſome Time, Tl 
then you are to conſider it under theſe four Particulars. MW me 
Firſt, The Annuity of Penſion. tere 

Secondly, The Time of Continuance. A 


Thirdly, The Rate of Intereſt. 
Fourthly, The preſent Worth. 
Any three of theſe being given, the fourth thence may 
be found, as in the four following Propoſitions may be | 
ſeen. ES 25 
I L | 
— Annuity, Rate, and Time given, to find the preſent 
Worth. Fon Ra kg 
To the quare of the Time multiplied/by the Rate add 
the double of the Time, from which ſubtract the Rate 
multiplied by the Time, the Remainder multiplied by the 
Annuity, and that Product divided by the double of the 
Rate, multiplied by the Time, plus 2, the Quotient is the 
preſent Worth. N 


ETA MPL E. . 
What is an Annuity of 20 J. per Annum clear Value, to 

be ſold for 7 Vears, worth in ready Money, Simple Lote- 

reſt, being computed at 6 per Cent? Anſ. 116 l. 6. 9 d. 4. 


Annuity 


Fere. 


Stmple Intereſt. 247 


unuity 20 U. Time 7 Years, Rate. os. 


The Work, 12 
„ H 7 
| $5 20 — 
de Rue 2:34)330.40 (116.338 25 
— 284 | 
2,94 6 
14 ; 06 | | 46, 
55 7 1800 
_ a i 
3 3 
— m 6 960 5 
16.52 f - = "BSA 
1080 
852 
21 EXAMPLE II, 
„ There is an Annuity of 12 J. 105. per Annun to conti 


me 21 Years, what is it worth at 5 per C 
tereſt? Anſwer 192 J. 15. 35 d 4. 5 per cent. Simple In- 
Annuity 12.5 J. Time 21 Years, Rate .o5. 
'\ The Work, 
| 12.5 Annuiry 


248 Simple Intereſt. 


. TL... 
Preſent Worth, Time, and Rate given, w find n preſe 
Annuity. | | Prod 
XUL E. mult 


Multiply the double of the Rate multiplied by t 
Time plus 2, by the preſent Worth; that Product dir 
ded by the ſquare of the Time, multiplied by the Rau 
plus the double of the Time, minus the Rate muitiplie 
by the Time, the Quotient is the Annuity, 


E XAMPP IL E. e 

What Annuity to continue 7 Years at 6 per Cent, dim 
ple Intereſt, will 20. Purchaſe? Anſ. 31. 8s. 9 4. fert. 

Preſent Worth 201. Time 7 Years, Rate .o6, | 


The Work, 5 
: T : 06 
2.84 | 2.94 to! 
20 
8 . | I 4. 

16.52) 36.80 (3.4382 16.94 
ES ; TAI I * 
7240 6.52 — 

i "oo | 7 *, + Rs T 
. — q l 
6320 0 

4956 , 

= { 
13640 | 
13216 9 
— ; 

4240 


J 
What Annuity to continue 21 Years, will 192.7311. 
or 1921. 15. 5 d. purchaſe at 5 per Cent. Simple In- 
tereſt? | | J 
Preſent Worth 192,0731 J. Time 21 Years, Rate. oj. 
F RULE 


1 an 


— 


RULE. 


Preſent worth . 192,073 . | 
product of the double of the "Py X , | 
| e by the Tim me 907 2, 18 4.76 

63) 7875 (12.5 


— 
0 . 0 
' p 
"off © WA E D 
5 ——. ce 63 6 „% „„ 3. 


— _—_— 1 93 


AY 


1 


Anſwer 12 J. 105, 126 


This! is the amd of eh. we A * a Prog 
| the firſt, aforegoing. | 


PROP. III. 5 


The Annuity, preſent Worth, and Time being given? 
to find the Rate of Intereſt. 


RV T RE. 


The Product of the Annuity and Time; minis the 
preſent Worth, being multiplied by 2, and divided by 


the Sum of double the preſent Worth, multiplied by the 


Time plus the Annuity, multiplied by the Time minus 


the Annuity, 2 by the e of the TI the 


Quotient 1 is the Rate. 


"EXAMPLE I 


At what rate of ſimple Intereſt will 116.338, or 116. 64. 
ods Purchaſe an Annuity of 201. to continue for 7 Years > 
_ 6 Wa Cent. the * 8 


g 5 6 Pray | 
» £ 99 7 
K k , . s# ww»; Aga 2 — 
W : i . a 
, \ . : . TT, OR. » 
a g ; , 4 
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— ĩ 


| 
7 

| f 
| 
1 1 
| ; 


250 Simple Intereſt. 
Annuity 201. preſent Worth 146.338, Time 7 Year 
me | The Work, N l 
116.339 20 e 40 
SS TT oe. 
Wen Nr —. N 
232.676 149 140 180 
7 | 116.338 80 
1528.732 23-662 9. 
ä 2 
—— — - » — EE 
1768.732 788.732) 47.3240 (. o6 
980 
— naroge 
788.732 BY 
Ar what Rate of Simple Intereft will 250 J. Purchaſe an 
Annuity of 30 J. per Annum, to contiune 10 Years? nf] 
41. 65. 114.5 fere, the Intereſt per Centum ſought. | 
Annuity 30/, preſent Worth 250, Time 10 Years, 
e | The Work, 
2300) 100.0000 . o43478 
Vd. . > 1 
Annnity, Rare and preſent Worth being given, to find | 
the time of Continuance, ie 
r | 


Tothe doubled Produdt of the preſent Worth, multiply by 


the Rate, add the Product of the Annuity multiplied by the 
Rare, the ſquare of the Difference betwixt this laſt Sum 
(which we may call A) and double the Annuity (which may 
be called B) added to the octuple Product of preſent Worth; 
Annuity and Rate multiplied one imo another, the ſquare 
Root of this laſt Sum added or ſubrracted to, or from, che 
former Difference, according as A was either greater or leſs 
than B; this laſt Sum or Difference, divided by double the 
Annuity, multiplied by the Rate, quotes the time ſought. 
EXAMPLE. _ 
by whar time will 7 Pound per Annum pay a Debt of 


120,4 or 1290, 8 f. at 6 per Cent, ſimple Intereſt ? 


Annuity 


Preſen 


an 
Ver 


Simple Intereſt, 257 


1023) 12874 
121069 


2 bow h * , 


40262) 805 24 


e 


0 


— 


K 2 


Annuity 71. Rate ,06/, preſent Worth 1201. 45. 
Anſ. In 23 Years, 


The Pork. 
t worth 120.4 Annuity 7 
* 1 x AF: 
7.224 2 1 FEY 1 
Mul. by 2 Doub. of Anf — 
— „ 
14.448 7 
Add 42 8⁴ 
— — ; 5 
14.863 = A 
14.000 = B Downes the Adv; 
| 868 Difference. Preſent Worth 1465 
868 Rate oC 
6944 7. 22. 
5208 — 7 
6944 — 
oo ay Mul. by 8 
3 Prod. 404.544 
405, 297424. FP 20. 132 | 
f 8868 = former Difference, 
+ 
—— 21. Sum A was Greater than B. 
401) 00529 
401 


84) 21.00 (25 Yearg 


168 


— — —_—_——— 


420 
420 


PROP, 


oe. Simple Intereſt. 


e 

To the aforegoing four Propoſitions we may add a fit 
which is by halving the Annuity, Time and Rate given 
to find che Amount. N 


„5 

From the given Number of Years ſubtract an Unit, 
half of the Remainder, multiplied by the Product of the 
Rate and Time, and to this Product adding the Number 


of Years given, rhe Summ multiplied by the Annuiry 
gives the Amount. V 


r 
An Annuity of 20 J. per Annum is forborn 7 Years, what 


Will then be due at 5 per Cent. Simple Intereſt? Annuity] 
20 l. Time 7 Years, Rate . o5. Anſwer 161 L. 


The Work. 
time e 3 05 
FRF ©; 
7 
y*4 3 | E * 
8.05 
20 
RT 161. 00 


EXAMPLE. II. 
A Tradeſman binds his Son an Apprentice for 7 Years, 


and ar the ſame time lets and Annuity of 361. 15. run to 


the Expiration of the ſaid Term, that it may be a Stock 
for his Son. The Queſtion is, What this Stock will be, 
accounting Simple Intereſt at 6 per Cent? Anſwer 3031 


115. 1 d. 4 fere. 


Pd 


- Th 
—_ * 6 2 
& kW / | 74 | 
* 


Simple Intereſt. 


The Work. 

F 7 e 
6 1 8.26 
42 6 22050 

3 FIR 7350 
— Ss: 29400 
1.16 F —— — 
1 | 303.5550 
8.26 


The Firſt, Second and Fifth Propoſitions being of moſt 
common Uſe, we have annexed Tables fitted thereto, at 
and 6 per Cent as in the firſt Section, whereby the An- 
wer may be found at one ſingle Operation, as in the Uſe 
of them may be ſeen. WEIS 

We need not ſay any thing of their Compoſition, the 
bropoſitions themſelves, being the Foundation whence 

they were drawn, | 


at] 


J 


. >» @FY GS 
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| The preſent Worth of The Annuity that one 
wil one Pound Annuities | Pound will Purchaſe 

2 for 31 Years at 5 and for 31 Tears at 5 and| fe 

12 6 per Cent. Simple] 6 per Cent. Simple 

Intereſt, | = _ Intereſt. 3 

"FT ABLE T. TABLE II. 
e „ 
11 0.952386 0.943396 | 1.05 1.06 
al 1.863636 1.839285] „53265850 4543689 

| 2f 2.739130 2.64915] 3650790 371069 
41 3•5 83333 3.516129 279069 284403 
5 4.400000 4.207692] . 227272 4232142 

F e e =! mpmaae 

6 5.192307 5073529 192607 .197101 | 

7 3.962962 5.816901] 4157702} ..71913 

8 $-714285| 6.540540 148936 152892 

| o| 244275 7.246753] 13425% 137992 

| 10] 8. 166566 7.937500] 122 4] 12984 

| 11] 8.870967 8.614457 114545 11084 
12] 9.552509 9.279969] 104575] 1077389 
1:110-2424.24| 9.932584 | 097633] 100678 

11,]10.911764(10.85 3260] (0916444 092184 
1511.571428 11.210526] ,056420] ,089207 
16112-222222|11 $836734| .081818] ,084482]22. 

| 19112. 864864 12.455445 077731 . 080286 23. 
8013.500000 13.067057] 4074074] . 076527 
1914.128205 13.672897] . 70780 9073137 

| 20 14.7 5000014. 27272 ./ 686444 .070063 
21 15-365853[14.855044| .065079] .067262 
22115.976190[15.456896 o—_ 064697 
2316.58 1393016.042016 . 0603080 . 062336 

] 24[17.131818[16,602459| . 058201 060158 
2507. 777 fr. 20, . 5625 58139 

2618.369565 17.773437 0544380 056263 

27 18.957447 18.343511] 052749] 054515 

2819.541566 1 8.910447 G 051172 052880 

29020. 122449 19.472627 . 049695 . 051349 
30020. 7 00000 20-0337 144 048209] 049911 
31021. 2745 10120594404 | . 047 05 . 048356 


— 


— 


— Mr —e— 
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| The Uſe of theſe Tables are the {ame with thoſe afore- 
ping, as in the following Examples may be ſeen. 
EXAMPLE 1 
In the Uſe of the firſt Table. 


There is an Annuity of 20 J. per &4nnum to continiis for 
q Years, to be ſold for ready Money, what is the TOW 
hereof, allowing Simple Intereſt at 6 per Cent ?- 


Tabular Number,anſwering 7 Years and under 6 per Cons 


In the firſt Table is - | $.816901 
Multiply by "26 
"Anſwer 1161, 68,94, ; fere. 777005 


This agrees with Example the firſt, in the * Propo⸗ 


{on of this Section. 


Note, But if this were wroughr by the common Tables 
of Simple Intereſt, ſhewing rhe preſent Worth of Annuities, 
printed in ſeveral Books of Arithmetick, the Anſwer would 
| found to be 113 J. 19 4. 6 d. 34. fere. So if their Tables 
be true, he chat gives 116 J. 65. 9d. 4 is cheated of 2 1. 
15.24, 4, but this we will try. 

A lends B 113 J. 195. 64. 3 for 7 Years, which ar the 
End thereof amounts to 161 J. 16 5. I1d, + this is not 
deny d. At the ſame time B delivers up to 4 an Annual 
Rent of 20 J. per Annum, to continue the ſame Term, and 
accordingly receiv'd it Annually. Now the Queſtion is, 
whether the reception of theſe 7 Annual Payments, quit the 
Nores berwixt A and B, both being obliged under the 
fame Rate of Inrereft, for by their Tables it muſt; but it 


may appear to any conſiderate Man it doth not, which T 
prove thus, | 


Tears. e 
305 [136 8 
© d 130 | . 26.00 
= 1133 24.80 
If 100 J. 8 3 be worth 118 3 > what 20 J. facit. 4 23.60 
Sy 2 112 22.40 
> 4 14106 j Pa, 21.20 
Fa - 3 1890 me 00 


Summ ts AR 
Thus 


the End of 7 Years 165 J. 4 s. and the whole Amount tha 


or 116 J. 65. 94.5, it would upon the Condition aforeſaid 


256 Simple Intereſt. 


Thus you may ſee the 7 Annual Payments are worth, z 


= 


A could Claim of B was bur 161 J. 165. 11 d. 2. there 
fore A is in B's Debt 3 J. 7 3. od. . ; 
Bur by this Table of ours, if 4 had lent to B 11631 


have amounred to 165.2 or 165 J. 4 5. whereby it is ej 

dent our Table is grounded on a firm Foundation. Se: 
Dary in his Intereſt Epitomix d. 

EXAMPLE II. | 

An Annuity of 51 J. 15 s. to continue 21 Years is to be 


> 


| fold for ready Money, what is it worth at 5 per Cem. An 
Simple Intereſt? Anſ. 795 l. 35. 8 d. fere. what 
ure 65412 EEG | 8 5 
Tabular Number anſwering 21 Years and under; per * 
Cent. in the firſt Table, js 15.365833 Mew 
Multiply by J | 

| . —— 

76829265 

107560971 

15365853 

75829265 * 
e fork 
79518289275 122 
EXAMPLE III. : 
In the Uſe of the ſecond Table, Fl 


- What Annuity to continue 7 Years, will 20/. purchaſe 
at 5 per Cent. Simple Intereſt ® Anſ. 31. 7 5. 14, fere, 


Tabular Number anſwering 7 Years, and under 5 pet 


Cent. in Table the ſecond, is 167702 
Multiply by | 20 
3.354040 


QUESTION II. 


What Annuity to continue 21 Years will 65 l. 105, 
purchaſe at 6 per Cent. Simple Intereſt 2 


' Tabular | 


Simple Intereſt. 2 


Tabular Number anſwering 21, and under 6 : 
| the ſecond Table, is l gov 5 Jer Cen, 


Multiply by =", 

— 

336310 

336310 

| | 403572 £ 
Auſw. 41.85. 1 d. 4.40566 1/30. 
, e a 

be In the Uſe of the third Table 


et, An Annuity of 20 /. per Annum is forborn for Y 
obat will then be due at 5 5 per Cent. Simple 1 


rer 161 £ ON: 
ber Tabular Number an wering 7 Years and 8 8 
cent. in the third Table, is Ln a 5 per 
Mulriply 3 


161.00 


EXAMPLE I 


What will an Annuity of 36 J. 11 . 3 d. amoũnt to) » 


forborn 21 Years at 6 per cent. Simple Intereſt ? Anſwer, 
1228 J. 10 5. 


Tabular Number anſ wering 21 Years, and under & 
Ir Cent. in Table the Third, is 33.60 


Multiply 36.5625 
3 3 


2193750 
1096875 
1096875 
Wet 8 


1228.5 50000 


Thus m any other Qneſtion be reſolyed if the time 

. be even * not exceeding 31 Years; and the 
n either 5 or 6 per Cent. Hane you mag we hes 
Propoſitions ther elve $, 


— Here 


” 
— : 
—— a nes oa Sree ͤ——äœä ts oY 6 APES. 5 ge b - 1 
— rea aa 2 2228 r — ha — — 


} 
f 
i 
1 
| 
| 
' 
i 
x 
{ 
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258 Simple | Intereſt. 
Here follbw ſome more Queſtions for the Uſe of the 
ſaid Tables, wherein appears ſome more Variety. 


time t 
this 
pay 0 

QUESTION | on bo! 
A hath an Annuity of 20 l. ger Annum to continue Fir 

Years. B hath an Annuity of 5 J. 10 s. to continue 21 he A 
Years. Theſe two Perſons would change Annuities, and Simpl 
allow each other Simple Intereſt at 6 per Cent. The Que. M 
ſtion is, who muſt pay Money, and how much? Anſwer 

A muſt receive from B 34/. 115. 74. + on the Cogdi- 

tions aforeſaid. EE | 


» 


_— OY 
I IS CIRC — — 
n 2 


— * > > SL ET 
— GG ˙ DG oe rt ty . 
= — = . 
N * n ** ä * - 


PP 
— 
* 


„ Tables, the preſent Worth of 20 J. per Aunum to continue 

i 7 Years, which you may ſee by the Work will be 116“, 

1 68, 94, 4. „FF 

1 e 3.816901 

„ e 
| ) 8 4 
[ Seek likewiſe by the ſame Table, the preſent worth of WM jon 
ll 31. 10 f. per Anuum to continue the ſame time, which by WM he 


| 


* 


the Work yon way ſee will be 8 1 J. 155. 1 d. 4. 
N 11 .8650% 
Bs. 


ned 


r 


. „ 74325220 
74323220 


— _ — — — fe es, — — eg. 2932 
—— —— —U—ũ—ññũæ —¾ . ———ßç§—— - 


B=81.7577420 
. 


From 116: O6: 9 
Sub. 91: 15 2 1 


Reſt 34: 11:7: 2 


e AMOR ETION =. 

l - 4 lends to B 360}, upon a Mortgage of Land, whoſe 
Il — KRentis 751. per Ann. B keeps his Money 5 Years, during 
which time 4 receives che ſaid Rent; at the end of which 
7 e time 


So —a— 


Simple Intereſt 8. 
ume they come to Account. The Queſtion is, whether 
this Rent hath cleared the Mortgage, if not what muſt B 

y to 4, Simple Intereſt at 6 per Cent. being accounted 
on both ſides? | | 


Firſt, ſeek by the firſt Table in the former Head of Tables, 
the Amount of 360 J. to continue 5 Years at 6 per Cent. 
Simple Intereſt, which you will find to be 4681, = 


1.30 
360 
78 
8 


—— 


468.00 


CFecondly, Seek By Table the Third in the ſecond Head 
of Tables, what an Annuity of 75 J. per Annum will amount 
to, forborn 5 Years at 6 per Cent. Simple Intereſt, which 
you will find to be 420 J. which B muſt pay unto A before 
he have diſcharged his Mortgage. i 


5.60 
4 OD 
| 2800 
3220 


420,00 


! QUESTION III. 

A Merchant is indebred 360 J. the Creditor is contented 
v receive the ſame at 10 equal Payments, rhe Debtor al- 
owing for the Forbearance of the ſame Money after the 
Rare of 6 per Cent. Simple Intereſt. The Queſtion is, 
what thoſe Payments ought to be > Anſwer, 451. 7 5. 1 d. 


Seek in the ſecond Table of the laſt Head of Tables, for. 
Numbers over-againſt 10 Years, and under 6 per Cent. 
wach Number multiplied by 360 gives the Anſwer. 


Liz: See. 


i 
. 9-0 


Simple Intereſt. 
See the Work, 


125984 
. 360 
755994 
377952 
45.354240 1 
8 | | uchms 
Es, QUESTION IV. | into L 
4 Gentleman bequeathed 1500 /. to his Daughter tobs i We 
paid her at 14 Years end. The Executors defire to pay {Wis Pe 


ready Money, ſo they may be abated after the Rate of 5 
per Cent. Simple Intereſt, The Queſtion is, what ready W — 
Money will pay this Legacy? Anſwer 882 l. 7 5. o d. g. 


Seek in the ſecond Table in the firſt Head of Tables, for 
the Number over-againſt the 14th Year, and undec 5 per 
Cent, which multiplied by 1500 gives the Anſwer, - 


The Work: 
588235 
| 1500 


2941175 

A 

882.3525000 
ene. 
A Gentleman hath 160 J. which he would lay out to 
Purchaſe 20 l. per Annum. How many Years muſt the ſaid 
Annuity continue, Simple Intereſt being computed ar 6 
per Cent? 8 1 
Firſt, Divide 160 by 20 Quotes 8, which ſhews he gives 
8 Vears Purchaſe for the ſaid Annuity. 5 
Secondly, Seek. in the firſt Table of the laſt Head of 
Tables, and under 6 per Cent. for the Number 8 ; but not 
finding it, I look the next leſs, which is 7.937500, and 
over-againſt ir is 10 Years, which ſhews it muſt continue 
ſomewhat above 10 Years ; and to find what, ſay, As the 
Diffcrence betwixt this and the next bigger e 
TTP. a confirmed 67695 


* 


Simple Intereſt. 2861 
416957 tõ I:: lo the difference of the next leſs and 8, (viʒ.) 
0425 [0 092 Parts of a Year, equal ro 1 Month and 5 
D315, accounting 13 to the Year. So his Annuir 7 muſt 


antinue 40 Years, 1 Month, and 5 Days. 
Let theie ſuſlice in chis Place, 


We ſhould now proceed to Compound Intereſt and . 
autres, bur rheſe things being beſt performed by Feng 
richms, we will therefore treat of them when we cone 
no Logarithmetical Arithmetich, 

Ve mall now proceed to other Parts of Arithmetick, 
15 Trett and Tare, Barter, . p, &c. 


* 


— 


Rules in Trett and Tare, &c. 


Tete are Allowances commonly uſed among Mer- 
chants, in ſuch Commodities as are fold by Weight. 

Tare is the Weight of the Bag, Cheſt, Hogſhead, Sd. 
wherein the Goods are carried or put. 

Trett is an Allowance of 4 lb. in 100 or 104 1b. for 
Goods, wherein is loſs, as Treacle, Sugar, &c. 

Cloff is an Allowance of 2 Pound upon every Draught 
which exceederh 336 Pound, or 300 Groſs Weight. 

Subtile is the Weight of the Goods when the Tare is 
dubrracted, but not the Trett. 

Neat Weight is the Remainder when bark (if borh be 
alow'd) are taken away. 


QUESTION L 
Ins Bags of Raiſins, marked with the Groſs Weighr, 


3s felloweth, Tarc 20 Pound per Bag, what Near 
Weight? 


Firft, 


262 Trett and Tare. 


Firſt, Multiply 20, the C. 4. lb: 
Weight of cach Bag, by 6, . 
the Number of Bags, pro- . 
duceth 120, which divided . 
by 112 gives 1 C. o 9. 816. 9 818 
whichſubſt r acte d from the . 
Groſs, gives the Neat Wt. F 6 1 10 
20 47 © oz groß W. 

I "Es Sub. 1 © 8 Tar. Whe 

| — 0 . 9. 109. f — a — f 

x12) molt s 8 af. 45 3 25 Neat Wia 

bl > "7 

* Weigh 

. art 

QUESTION II. de 


In 346 C. 39. 1216, Groſs, Tare 
many C. Near? 


Reſt 78 Ib, S to 2 J. 12 Ib. 


12 1b, per c. hon The 


more 


Firſt find the Pounds Groſs, Lare! 
. . „„ lo find the Tate: | 
Thus 246 3 12 „ 
4 Say if 112: 12:: 33848 In 
3 12 Hune 
1387 Quarters — Redy 
28 | : 77696 Poun 
11098 Sl 
2775 112)466176(4162= 
— the Tare 
38848 1b, Groſs. 448 | 
4162 Tare Sub. — 
: — C. 9. . 181 
112)35686(309 2 22 Neat Wr. 112 
336 697 
— 5 672 
1086 e 
1008 446 11 
1 | 224 


—— — 


Rem. 32Inconſid. 
QUEST, 


Trett and Tare. 263 


QUESTION III. 
In 674 C. 2 J. 16 1b, Groſs Weight, Tare 34 lb, per 0. 
«hz; Neat Weight? 5 
C. f. . 
# 674 2 16 Groſs Wr. 
84 1 9 Tare. 


590 1 7 Neat Wr: 


When Tate; as here, is an Aliquot 4/1 0 Pareo 1125 
Part of 112, take ſuch Part of the W Sof 1 "oy 
Ctoſs Weight, which Subtracted 7 is 


'C 


tom the Groſs leaves the Neat 14 is = x 5 
Leight: as in the Example I take 16 is 2 7 
! Part for 14 1b. 28 is = 4 
' Any Aliquor Part is ſhewn in the 56 is = 4 
unexed Table. | 84is= } 


Ie Tare in the ſecond Queſtion might have been found 
more quickly, as in the following Queſtion, where the 
Tare is no Aliquor Parr of 112, 


QUESTION IV. 


In 246 C. 24. 161. Groſs, Tare 21 l. per C. How many 
Hundred Neat? Anſ. 200 C. 1 f. 16 1b, 


Reduce the Groſs into | 2 
Pounds thus, To find the Tare. [ : 
. Ib. C. . ib, Here to find the 
246 2 16 246 2 16 Tare I multiply the 
4 21 Groſs C. by 21, and 
1 — for the 2 Guarters 1 
986 2 took ⁊ the 21 Pound, 
28 492 and becauſe 16 is F 
_ — of 112, I took + of 
7894 5166 21 Which! is 3, which 
1973 10 2 added is the Tare, 
27624 1b. Groſs 3 e 
5179 + Tare 3179 7 Tare; : 
. 


11222444 4 ( I, 164 Neat Wer, 


264 Trett and Taro. 
5 The laſt Queſtion may be 

i anſwered as in the annexed 

10 Work; for though 211. is | : 
I not an Aliquor Part of 112 /. Ci bp. | 4 
i it may be parred into Aliquot 4246 2 16 Groſs Wy 


Parts, (viz.) 14 and 7. For + 3o 3 

14 lb. ne Part, and for 1 18 True 3 
i 7 J. take 5 of 14, thoſe two —  —— 56 
1 added together gives the Sub.46 o 274 5 
Tare, which Subtracted from  ——— . 
li the Groſs leaves the Near 200 1 16:NearWMl 6340 
| Weight as before. Thus you e 190 

may do in many Ca ſes, which . 

the Learner ſhould obſerve. 6169 


80 QUESTION v. 
9 In 72 C. 3 f. 12 1b, Groſs, Tare 16 16. per C. Trett 4 1} 
1 per 104. How many C. Neat? Ib. C. 9. 

The Tare is found as be- 3 72 3 12 Groſs W. 
fore, which Subtracted from 10 1 18 Tare. 
| the Groſs, leaves the Subtile, poem ano 
i which I divide by 26, which 36 62 1 22 Subtile: 
is = of 104 quotes the Tretr, 2 1 17 Trett. 

which taken from rhe Sub- _ 
tile leaves the Neat Weight. 50 o 0; Neat Wi. 


QUESTION VI. 
In 6 Hogſheads of Tobacco, containing 56 C. 2 q. 20 ll. 


— — 


Groſs, Fare 30 1b. per Hogſhead, 4 /b. per 104 Trett, and ( 
2 J. upon every 300 Groſs Weight for Cloff; What will 

the Near Weight coſt at 6 d. 2 per Pound; 51 J. 115.84, | 

being deducted for Cuſtom and other Charges? Anſner, MI .. 

108 J. 115. 9 d. e bl 

| | | Q 

See the following Work, V. 

1 In 

ä W 

dl 

4 

0 


\ 


The Rule of Barter: 265 
See the Work 7 


Mul. 30 336)5931(17 fere the Cloff. 
By 6 * . 
— 336 
180 Tare! 3 
— 237 
26)6 1680237 Trett. 2352 
bs * 
20 N — 219 
— 96 | | 
6348 Grols, 78 At 6 4.5, Mt: 5914 
* 1 2957 
6168 Subtile. 182 246 i 
237 Trert — — 
a . 5 32013. 5 
5531 | NE OD OTIS 
17 Cloft. | 5601 3:5 
F = 8 in 
594 Neat. —ä — 


The Rule of BAR TER. 
RArter is a Rule by which Merchants or others exchange 
Goods of ſeveral Prices and Quanrities, ſo as to receive 


. do loſs by ſuch Truck or Change. 3 
d Obſerve the Nature and Work of the following Queſtions. - 


"QUESTION. I. 
How many Pound of Sugar at 4 d. 4 per Pound, muſt be 
oiven in Barter for 60 Groce of Incle, at 8 5. 8 d. per 
Groce? £858 rect id AIgT En 
Value of the 60 Groce of At 8 8 Groce,Wr. 60 Groce? 
eee, nnd SP 
which will be 26 J. which £4 24 
divided by the Decimal of 2 
4d, 2, which is . 01875, —— 
Quotes 1386 2, the Num- facit 26 J. 
ber of Pounds ſought, 3 
e M m 1871 


7 
2 


_ _ Thisdone, ar 16 d. 4 per Pound, what will 2 Packs or 4801. 


266 Tie Rule of Barter, 
01875) 26. 0000 1386.666 | 


©0 0 © 


1875 At 4 d. 1 1b, Wt. 13364 
7230 "TW 64 
> 4-7 > 51 
— Proof 3 2 
46250 | | 1 
15000 0 \ 26 00 o 
12500 
11250 
1250 


Or the laſt Queſtion may be wrought thus, bring the 
Price of a Groce, (vix.) 8 5. 8 d. into Pence, which will 
be 104. then ſay, „ 

If 4 d. 2 or 4.5 become 104 d. what will 60 become? 
| Facie 1286 5 as before. 
But you may obſerve the Terms are not methodically 
Stated; but becauſe the 3d multiplied by the 2d, and di. 
vided by the iſt, gives the true Anſwer, we have ſo placed 
the Numbers: The Reader therefore js to conſider ſuch 

Caſes, that he be at no loſs ; for the Reaſon is evident. 


QUESTION II. 

A hath 2 Packs of Cotton-Wool at 240 1b. per Pack, and 
at 15 . per Pound ready Money; in Barter he will have 
16 d. z. B hath Broad Beds at 5 s. per Yard ready Money. 
The Queſtion is, to know how B muſt raiſe his Beds in 
Barter per Yard, that he be no loſer, and how many Yards 
will be Equivalent to the 2 Packs of Cotten? 
Find firſt how much he muſt raiſe his Beds in Barter, 
thus, if 15 d. become 16 d. 2, what will 5 Facit 5 1. 6d, 


coſt? And Note, that as many Pence as the Pound coſts, 
ſo many Pounds will the Pack coſt. So the two Paeks will 
coſt 33 Pound: Then as in the laſt Queſtion, divide 33 
by the Decimal of 5 s. 6 d. (viz,) 275, Quotes 120, the 
Number of Yards ſought. 1 ny 


Ser 


= 2 oe 


Fi 


v 


The Rule of Barter. 267 


© See the Fork; N 
4. . g. 
— ol 


; 15) 82.5 (5.5 Reit 55, 69, 
3 
=> 
75 


Secondly, . 273) 33.000 (120 Yards] 


275 3 5 
— At 5. 6d. Yd. Wr. 126 
350 | 5 — 
. | _ | 
ds 2 

oo Proof. Gs 
Facit 33 


QUESTION II. 
A hath 100 Yards of Kerſey at 3 5. per Yard ready 
Money, which he Barters with B ar 3 5. 6 d. taking {mall 
Hair Buttons at 15 d. per Groce, which are but worth 12 d. 
How many Groce of Buttons will pay for the Kerſey; and 
| 3 doth A or B get the better Bargain, and by how 
| muc 1 | | 


Firſt, at 35. 6 d. per Yd, what 100 Yds? 


„„ 
5.0 


— 


vp— —U 


Fucit 17,5 Or 17 J. 10 f 


. Second! 


268 The Rule of Barter. 
Seeondly, 0625) 17.5000 (280 Numb. of Gr, ſougli 


22 


4 if 


„ 30800 


| 


Facit 15 4 


Nutz At 12 4. Gr, what 28.6 | 
ET | Facit 14 B 


4s Goods are worth 15 l. and B's Goods worth 141 
by which it is evident B gets the better Bargain by: I. 


Pound, or 20 Shillings. 
Bur if it were required to know how much per Cent: 
B hath the better Bargain; then ſay, if 14 J. become 15 
£ 3 | l. 
what will 100 J. become ? Anſ. 7 l. 3, or 7,142 the Gain 
er Cent. | 1 : 


* 


340 


The Rule of Barter. 269 


QUESTION IV. 

4 hath Linnen Cloth ar 10 d. the Ell ready Money, in 
harter 12 d. B hath 3610 Pound of Sugar at 7 d. the Pound 
ady Money; and would have of A 35 l. in ready Money, 
e reſt in Linnen Cloth. The Queſtion is, what Rate the 
Sugar bears in Barter, and how much Linnen Cloth 4 
muſt give unto Be ?? ; Tas 

It is evident that as much Sugar as B receives ready 
Money for, which is 35 Pounds worth, he ought bur ro 
ave 7 d. per Pound for it. 
However firſt find the Barter thus, if 10 d: 12d: : 7 d: 
at 8 Kr, then find the Quantity of Sugar 4 muſt have 
for his 35 J. thus if 12: T:: : facit 12001, of Sugar, 
which ſubtract from 36 10, reſteth 24 10, which at 8 d. 2 
the Pound, will amount ro 84 J. 7s. or 84. 35, which di- 
rided by the Decimal of 1 Shilling, viz. .o5 gives 1687, 
the Quantity of Linnen Cloth in Ells, ns wasrequired. 


ht 


The Rare the Sugar bears in Barter, is 8.4 B muſt re- 
ceixe 1687 Ells of Linnen Cloth, and 35 J. in ready 
Money. | | 
QUESTION V. 

Iwo Merchants Barter, A hath 20 Hundred of Cheeſe, 
at 21 5s, 6 d, the Hundred. B hath 8 Pieces of 1riſh Cloth ar 


31, 14 5. per Piece. The Queſtion is whether muſt receive 
Money, and how much? Anſ. A muſt pay to B 81. 25. 


Firſt ſay at 21 f. 64. the C. what 20 C. 
4 oo | I 
Anſ. 211. 10 5. A's Goods. 0-26 
| - 5 | Facit 21 10 
_ Secondly ſay, at 37. 14s. Pe. what 8 Pes? 


2 
Anſ. 29 12 B's Gogds. 4 
$ub. 21 10 1 * 


Reſt, 3 2 | Facit 29 12 
gUES 1 


1 ——— 22324 cftr— wy — 


276 The Ral: of Barter. 


Nez 
$, an 
5 | 


QUESTION VI. 

A Barters with B Silk Stockings at 30 5, per Pair, wh 
are vendible but for 26 5. and would have + ready Money 
and gain 10 J. per Cent. for Stuff at 4 s. per Yard read 
Money, how muſt the. Yard of Stuff be valued to equ 


the Barter? 


| L. 1. g. 5. 
Firſt Iay, if 100: 110: what 30 Facit 33 


33.090 


The 


Then becauſe 4 would have + in ready Money, th 
Barter only reſteth in the 3, which is the Remainder 
wherefore ſubtract + of 33, which is 11, from the try 
Price 26, reſteth 15, and from it ſelf, ro wit 33, leaves: 
then ſay, | 

If 15:22::4 Anſ. at 5 5, 11 
15) 88 (5 3+ wn * 
75 | 


13 


QUESTION VII. 
A Barters with B Cloves at 6 4. for 7 5. 6 d. per Pound 
and is willing to loſe 10 l. per Cent. to have 7 read 


1 


Money, What's the juſt Price of a Yard of Velvet del 10 
ver'd at 225. to equal the Barter? Ir 
| 2 F. | I. ” dad 

Firſt ſay, if 100: 90: : 7,5 . In 
| 7.5 who 
| obſe. 
47 A 
630 | 
— S 
6.750 


The Rule of Fellowſhip. 271 
<r for 3 ready Money, which he deſires, abate from 
121 6 d. che Bartering Price + thereof, which is 23. 6 d. 


a;, then take 2 5. 6 d. from 6 5. 9 d. reſt 4 5. 3 d. 


* . 
* Then ſay, If 5: 4.25: : 22 
= . 
5 850 
„ 
—  , e 
J 93.50 (18,7 equal to the juſt price of 
ee ug 3 a {-- 
5 5 
43 
40 
35 
35 


5 4 . 2 2 N L . 


— 


The Rule of FELLOWSRHIV. 


od THE Rule of Fellowſhip 1s for Merchants or other Traders; 
where they have joint Stocks in Company, to diſtri- 
bute unto every one his proportional Share of the Gain or 
Loſs, according to his Stock laid out. | 
It is divided into two Parts, commonly called the ſingle 
d double Rule of Fellowſhip, of which in their Order. 
In the ſingle Rule, Having the particular Stocks, and the 
vole Gain or Loſs, to find each particular Gain or Loſs, 
oblerve this general Rule. 
As the total Sum of the Stocks: 
To the total Gain or Loſs:: wy 
So each Man's particular Stork: I 7 betet 
To each Man's particular Gain or Loſs, 2 E 


ead 


dell 


. 9 
9960 


bs | | QUEST. 
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Three Merchants put in Money together, 4, B and 0; 
A put in 201. B put in 30 J. C put in 40 l. they gaing 
180 J. what is each Man's part of the Gain. 


A 20 


B 30 The total Sum 90 J. Gain 1801, 
Sum 90 . 
Fi Then ſay, _ 
Eb J. 
Firſt, For A's Share; If 90: 180: : 20 
i . 
90) 3600 (40 for 4. 
YO -:- | 
©0 
| = „ 
Secondly, For B's Share; If 90: 180 :: 36 
90) 5400 (60 for B. 
| $$.* 
FT Rr CO BOn + 
Thirdly, For C's Share; If 90: 180 : : 40 
Part. ET <P 
M's 401. — | 
B's 60 90) 7200 (80 for C. 
C's 80 - ö 
a = 
Sum 180 for Proof. oo 


But if you conſider th$ Obſervation belonging to the 
Queſtion, in the Rule of three, you may contract your work 
in this and the like Queſtions, as was there intimated; for 
if you divide your ſecond Number 180, by your firſt Num- 
ber 90, and by the Quotient 2, multiplying 4, B _ o 

| Stock, 


tier 
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Crock (viz.) 20, 30, 40, produceth 40, 60, 80, A, B and 
Cs Gains. 

See the Work, 


go) 180 (2 Mult. 20/, Mult. 30 
180 1 By 2 
0 40 = A's Gain 60 = B'sGajni 
A 40 Gain 
Mult, 49 - B 60 Gain 
By 2 C 80 Gain 
80 Ss Gain 180 Proof. 


But if you conſider this Queſtion, the Aube may i 
more quickly be found yer; for ſeeing the Gain was double 18 
to the whole Stock; each Man's Gain will be double to Wil 
his Stock, and ſuch Conkiderations as theſe may be of good 1 
Ule in many Cales. 5 i 


QUESTION II. 


A Chapman breaking, ows unto four Meri theſe follow 
ing Sums of Money, Viz. 
l. 


„ -- 
ea 21:9. 6 | His whols Eſlate is ind to be but 
Tc B 72 19 3148 J. 25. 6d. What muſt each 
C 144 13 9 have of the ſame, and what will 
D 250 17 6 ir be per Pound? 


zum = 474 o o 


If you Work this Queſtion the contracted way, the Quo- 
tient Wil be the Aniwer per Pound, to wit 6 5, 3 d. 


— ͤ — 
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See the whole Work. ; Fir 
7 | Y TY: Stocks 
474) 148.1253 123 =6 5s. 3 d. What each muſt have hn 
1 3 8 Pound. Seco 
1422 Cain, 
1 | | from, 
$92 Reduce the broken Parts of each Mans then ( 
474 Money into Decimals, which multiply by WY And 
. 3125, gives in the ſeveral Products whs Cain 
1185 each muſt have. | 
| 948 
— a 
2370 A, 
2370 Cas 
2— did 
1 | FA, Su 
Mult. 144.6875 Mult. 72.9625 Mulr. 21.473 Neha 
By 3125 By 3125 By 3125 my 
| 3734375 3648125 | 107375 Gall 
2293750 | 1459250 44520950 from 
4 1146875 729625 | 21475 
_ 3442625 2188875 6445 


— 


———— —ę—y——— 


| C=35.$3934375 B=22.80078125 A=6.7109375 
— — — _. | — ——— 
Mult. 264.875 3 & A: 6 Md 
ff ² . , ] 6 514.3421 

— B 222.8007812 221 :-16-:0 0 

1324375 C= 35.83984375==35 : 16:9: 3 
2 3 

O 


329759 D = 82.773437 82: 15: 3 
1146875 — — — 
794625 Proof 148.125 e: 02 :6:; 


D =8$2.7734375 the 


eser Il 

4, Band C put in Money together, A put in 20/. Band W* 
ur in 85 (. they gained 63 J. of which B took up 211, 

hat did 4 and C gain, and B and C pur in? 


Firſt, 


PPP K 3 XY 


eth 20 J. Then ſay, If 50 J. A and B's Stock gain 20, what 
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FirP, Find 4's Gain, thus, If 105 the Sum of all the 
Stocks, Gain 63 J. what will 20 J. A's Stock gain? Facit 
1) J. for A's Gain. 

Secondly, Find B's Stock, thus if 12 J. which is A's 
Gain, come from 20 l. A's Stock; what will 21 J. come 
from, which is B's Gain? Facit 35 4. which is B's Stock; 
wen C's Stock muſt be the Remainder to 85, (viz,) 30 J. 
And if you ſubtract A and B's Gain 33 from the whole 
Gain 63, reſts 30 for C S Gain, 


QUESTION IV. 


A, B and C put in Money together, 4 put in 20 1 B 30 r 
ca Sum unknown ; they gained 36 /. C took up 160. what 
did A and B gain, and C put in? 


Subtract C's Gain, 16 l. from the whole Gain 36 l. reſt- 5 


will A's Stock, 20 J. gain? Faazt 8 for A, then 5 muſt 
have 12: To find C's Stock ſay, if 8 Pound, which is 4's 
Gain, come from 20: What will 151. C's Gain come 
from ? Facit 40 l. which C put in. 


QUESTION V. 


4, B and C put in 360 J. and gained 270 l. of which as 
oft 2s 4 took up 3 J. Brook up 5 l. and as oft as I took 
up 5 l. C took up 71. what did each gain, and put in. 

Suppoſe ſome Number for 4, that the reſt of the Parts 
may be taken without Fractions: As ſuppoſe 4 had 9. 
then B muſt have 151 and c 21 J. whole Sum! 6 

. 

Then the Proportion is, as 45 to 270, So:: 15 to 90 


21 126 


But you had better find a common Mulriplicaror, as in 
the contracted Way. 


For the Stocks. | For the Gains. 
45) 360 (8 = Com. Mult. 45) 270 (6 = Com. Mult. 
360 270 


— — + 


"2 
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Then 8 times 9 is 72 A Then 6 times 9 is 54 4 

And 8 times 15 is 120 B And 6 times 15 is 90 

And 8 times 21. is 168 C And 6 times 21 is 126 C 
Proof == 360 Pr oof = 270 


QUESTION VI. 
Two Merchants Company, 4 put in 36 Pound, and 
uketh + of the Gain, what did B put in? 
If A take up +, B muſt needs have. 
Then ſay, If +: 36: : : Facit 24 for B. 
. ; 1 PT | 


3) 72 (24 
$6 


12 
12 


8 
Seeing the Denominators of the Fractions are equal, 1 
neglect them and Work with the Numerators, | 


15 QUESTION VII. 

Two Merchants Company, A put in 20 l. and J put in 
144 Ducats; they gain d 97 J. 10 6. of which A took up 
30 l. what is the Value of a Ducat ? Anſwer 65. 3 d. 

Firſt find a Stock for B, equivalent to A's Stock, thus. 


1 . my 
Ns I 0: 20 22 69;$ 
144) 45. 000.3125 20 
9 5 "C085 I's. — | 
432 . 30) 1350. o (45!. to 144 Duc. 
180 | 0 | 
144 — 
— 150 
350 | 130% 
288 | — 
— o 
720 
720 


4-0 


4 
0 
0 


nd 


Ip 
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QUESTION VIII. 


Two Merchants pur in Money tegether, and gained 
1201, their Agreement was, that A ſhould have 10 J. per 
(ent. gain, and B 8 J. per Cent. what muſt each have? 
Suppoſe each Man's Gain per Cent. to be his Stock, ſo 
4s Stock will be 10 J. and B's Stock 8 J. whoſe Sum is 
18 J. then ſay, If 18 J.: 120 J.:: 10 l. Facit 66 + for A's 
Gain, then B muſt have 53 Fo | - 


18 :120:: 10 
10 


18) 1200 (66 . = 66+ A's Part, » 


108 


12 537 B's Part. 


QUESTION IX. 


4, B, C and D, put in Money together, and gained a 
Sum of Money, of which 4, B and C took 60 J. B, C and 
D took 90 J. C, D and A took 80 J. and D, A and B took 
up 70 l. what diſtinct Gain did each rake up? e 

Add theſe 4 Numbers into one Sum, which makes 300. 
in which cach Man's Money is named 3 times, therefore 
take it makes 100 J. for the whole Gain; from which 
ſubtract A, B and C's Gain 60 J. leaves D's Gain 40 J. and. 
from the ſame Sum 100 l. ſubtract what B, C and D took 
up, leaves 10 l. for 4; and from the ſame Sum 100 l. ſub- 
tract what C, D and A took up, to wit 80 J. leaves 20 1. 
for B's Gain. And laſtly, If from 100 l. you ſubtract what 
D, A and B took up 70 J. leave 30 l. for C's Gain. So 
A had 10 J. B 20 l. C 30 l. D gol. e 


Lo ESI 
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QUESTION X. 


Four Men bought a Hive of Bees for 20 Shillings, 9 
which 4 muſt pay J, B, C 5, D +5, what muſt each 7 
of the 20 Shillings? 3 | 
Here if you take the natural Parts of 20 Shillings as they 
are expreſſed in the Queſtion ; oy 
; res SG © 
| C of 20 =6 : 8 But the Sum to be paid is 203 
Then 4 of 20 =5:0 Wherefore 20 s. muſt he divided 
| 5 of 20 =4 : o into ſuch Proportion as the Part 
5 of 20 3: 4 bear one to another. 
Sum =19: o 
_ Wherefore reduce the Fractions, 3, 3, , *, into a com: 
mon Denominator, which will be 42, 55, 55, #5, and neg- 


I 


lecting the Denominators, add the Numerators into one 
Sum, which will be 57, then the Proportion is 
| . 
20 to: 


fr C! Payment. 


3 
T7 for [3 


— 


As 57: to 20 :: ſo 


— 


Proof 20 © - 


Bur if the Agreement had been, That 4 muſt pay 3. BJ, 

C 5, D, then the Parts would have cxcceded the Whole, 
th | 
For 2 of 20 is 10: © Tn this Caſe work as before, by re- 
And 5 of 20 is 6:8 ducing the Fractions into common 
And 3 of 20 is 5: o Denominators, which will be 52, 
And + of 20 is 4:0 35, 4, 42, the Sum of the Nume- 
WW — — ror is 77: Then, | 
Sum is 25: 8 


— —. 


. 
30: to: 7 55 for A 
As 5 a0 : to: 5 5% for BU payment 
77 1 15 : 02: 3 55 for C ra 
C1i2:t0: 3 57 for D 
Proof 20 o 
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— —_ N . ba [OY "7 —_——— — 


FacToRSHIP. 
[] NDER this Head may be reckened thoſe Queſtions 


which belong to Factorſhip, ſuch as are theſe fol- 
bing. 


AUE TTILQN I. 


A Merchant delivers unto his Factor 50 J. and if the 
factor 5 in 30, he will allow him half of the Gain, What 
the Factor's Perſon eſteemed at? has 

Subſtract 30 J. from 501. reſteth 20 l. and ſo much is the 
factors Perfon eſteemed at. The Reaſon is evident. 


16,928 $ of 4. af, A "ng 
A Merchant delivers unto his Factor 60 1, and allows 
him for his Gains + of the Gain: What Money muſt the 
Factor pur in, that he may have equal Gains? "Ih 
From Eo 7. take 7, which is 20 J. which ſubrract from 
bo leaves 40 J. which the Factor muſt put in to have half 
the Gains. | 


QUESTION III. 


A Merchant delivers to his Factor 500 J. and eſteemed 
tis Perfon at 2001. When they made up their Accounts, 
they gained 20 J. per Cent. Whar is the Factor's Part? 

To 500 add 200, the Sum is 700 ; then ſay, if 100 J. 
gain 201, what 700 J. Facit 140 l. then if 7001. gain 140 J. 
what 200? Facit 40 l. the Factor's Part, and the Merchant 
nuſt have 100 J. | 


QUESTION IV. 


A Factor receives 1600 J. from a Merchant, to which 
he adds 300 1, of his own : his Perſon is efteemed at 260 J. 
What muſt the Factor have of the Gain? 

lt is evident the Merchant's Stock is 1000 J. and the 
actors own Stock 300 J. together with 260 J. his Perſo- 
nal Value, makes 350 J. ro which the Factor's Stock is 
equivalent. | 1 ö 


The 


280 Double Fellowſhip. 


The Merchant's Stock 1000 
The Factor's Stock 560 


— — 


Sum 1560 


Then ſay, if 1560: 1 :: 360, Facit 44, for the Faftor; 
Share ; then the Merchant mutt have 32 for his Share, 


Double Friiowsnie 


1* is called Double Fellowſhip when their Gains are differ: 
ent, not only in reſpect of their Stocks, but in reſpect 
of the time of Continuance in Company. And that you 
may work any ſuch Queſtion, obſerve this general Rule. 
As the total Sum of the Products of each Man's Money 
and Time. is to rhe total Gain; ſo the particular Product 
of each Man's Money and Time, is to each Man's parti- 
cular Gain. 1 5 
QUESTION I. 
A and B pus in Money together; 4 put in 20 J. and B 
put in 20 l. likewiſe : Bur A's Money was in Company 9 


Months, and B's but 6 Months; they gained 60 Pounds, 
What muſt each have2 _ | 


A's Money multiplied by his Time, is 180 
B's Money multiplied by his Time, is 120 


The Sum 300 


Then, as 309 cer: Pius 524 B Gain 


| QUESTION, I. = 
A. B and C pur in Money together; A put in 20 J. for MW. 1 
6 Months; B put in 40 J. for 3 Months, and C's Money I wh 
was 60 J. which continued in Company 2 Months; their the 
common Gain was 36 /. What muK each have of the Gain? lik 


Firſt, 


* 


Doable 2 28x 
, Multiply 4's Money ' 20 Pounds: 
*% By his E. Te 7 | 8 6 Monet. 
— 
Ibe Product of 4s Money and Tie => 120 | 
14 B Money A 40 Pounds. 
1 By his | | 3 Months: 


The Product of B's Money and Time = 120 


By his Time ©; DS 
The Product of C's Money and Time 2 426" 1 


18 ſeeing the three Products are equal ens Wi Une 
. ber, it is evident every Man muſt have an equal Share of 
a te Cain: So each Man's Part is 120. 


QUESTION m. 


; Months, B pur in 30 J. for 5 Months, and C put in 40 J. 
for 7 Months; they Gain'd 60 1. What muſt each have 
of the Gain? 
B BY Multiply every Mats Money by his Time, and the three 
Products will be found to be, for 4 60, for B 150, and for 
S. WC 280, whoſe Sum is 490. 


Then ſay, if 496 : 60: 22•1 4 * 
280 34-4 


- 


Proof 60.98 o 


QUESTION IV. 


A and B Company: 4 put in the firſt ef Jenin 30 l. 
bur B could not put any Money in till the firſt of May; 
What muſt B then put in to have an equal Share wirh 4 
atthe Years end? 

If I-mulriply 50 1. which is 4's Money, by 12 Moths, 
vhich is 4's Time, it will produce 600; Now ir is plain 


. 


likewiſe evident that ſo "_ wy is required 'of , 


* ” 
32 | "7 # 
pos. 
22 
* 


„ 


—— — 


Multiply C's Money | ss Pounds 


., B and C pur in Money together ; A pur in 26 J. for 


that B's Money can but be in Company;8 Months; it is 
which : 


4 
— ; Sr I 


282 1 P Fellowſhip. 
which multiplied by 8, ſhall produce 600; divide there 
5800 by 8, quotes 75, which is what B muſt put in. 

— 8) 600 (75 


QUESTION V. 

A, Band C keep Company; 4 pur in the firſt of Mara 
60 J. B put in the firſt of May 160 Yards of broad Cloth 
and C pur in the firſt of June 240 Ducates: On the firſt of 
January following they atcounted their Gain; of which 4 
and B took up 456 J. B and C took up 431 “. and C and 


A took up 375 J. The Queſtion is, What was Gain d a II 
well in the Whole as a-part; what B valued a Yard o Mon 
Cloth at, and what was C's Ducate per Piese? K m 


If you add the three Numbers together, and take half 
that Sum, becauſe every Man's Money is there named 
twice, you will have the whole Gain. a 


See the Work. 


To find the ſeveral Gains, et 

From 631 the whole Gain. A and B's Gain was 456 
Sub. 431 Band C's Gain. B and C's Gain was 431 
— ' C and A's Gain was 375 
. Goh EEE 
„ The Sum is = 1262 
From 631 the whole Gain. The half, or whole Gain 631 
Sub. 375 C and A's Gain. ; 


 Reft 256 = to B's Gain, Then C's Gain muſt be 175 
To find the Value of a Yard of Cloth there are ſeveral 


ways; we ſhall perform it at two Operations by the Rule 
e Three, which I conceive may be moſt Beneficial to the 
Learner, becauſe one Operation will be Inverſe. 


| Firſt, therefore ſav, if 2000. come from fo, what mil 
$561, come from? Facit 76.8. Ry 
17 | 


12 


en POS. 
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| J. i J. | J. | 

Tf 200: 60 : : 256 
18 we 


200) 15360 (76.8 
| 1400 
1360 
1200 


by. 
—— 


1600 
1600 


O 


v5.4 


Then fay, if 10 Months come from 76.8 ; what wills 
Months come from ? Facit 96. For ſeeing che time is leſs, 
x muſt come from a greater Stock. 


Ang: M, 
If 10 : 764 2238 
$) 768.0 (96 = the Value of the 
72 ' wholeClath 
— 
4 48 
— 


Divide 96 J. by 165, gives the Value of a Yatd, vi, 
12 Shall ings. , | e 
160) 96.0 (6 = to 12 5. 

; 960 i „ 5 


0 
5 


After the ſame Method muſt you find the Value of 4 
Ducate ; for firſt I ſay, If 200 J. which is A's Gain, come 
from 60 l. which is 4's Stock; what wall 175 J. come 
(rom, which is C's Gain? * from 52 L, ot 52.3. 

9 2 


— els — 


2 e. 


Double Fellowſhip. 


„ 
200: 60 :: 175 
| : 60 


200) 10500 (52.5 


loco 
— 
500 
400 
—— 
1000 
1000 


2 —— 


| | * © 

Secondly, If % Months produce 52.5 what will ) 
Months ? Anſ. 75 1. for ſeeing the time is leſs, the Money 

will be more. Ce, On ns ME 

It 10 ::$2.5: 25 
5 


. 7) 525.0 (75 J. — tO 240 Ducates. 
ö | 


"43 
35 


NP 


Which divided by 240, gives in the Quotient . 3725, 
which is equal to 6 3. and 3 d. the juſt Price of a Ducate. 


QUESTION VI. 


—— - 


1 


Suppoſe 


> 1 
* 4 » — — — — — — 
WY = * — — 
- mn 8 — x ͤ gn 2383«‚L— 
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Suppoſe A's' Gain was 4 J. then muſt B have 61. and C 
g according to the Tenor of the Queſtion, which Numbers 


ded together make 18, then I lay, 


| +1. S - 14.0: 53 #3 Gain, 
If 18: 234: 5 48 Facit < 78 Bs Gain. 
ER "104 C's Gain. 

Next multiply every Man's Gain by his Time, and the 
dum of the rhree Products will be 1274, by which Aivi- 
ling the whole Stock, you will compute a common Mul- 
iplicator, by which every Man's Gain and Time multi- 
plied, gives each Man's Stock ſought, 


See the Work. 


1274) 3822 (3 Com. Mul. 
7721 | 


=» 


* 


A's Gain and Time= 155 
5 7 


468 A's Stock. 


B's Gain and Time = 390 
| 1170 B's Stock. 
Then C's Stock muſt be 2184. 


. QUESTION VII. 
„ A, B and C Company. A put in the firſt of Fanuary 
1001, and the firſt of May puts in 1501. more; and on the 
firſt of September takes out 30 l. The Remainder ſtays in 
till the Year's End. 

B put in the firſt of January 250 l. and on the firſt of 
June 60 J. more; and on the firſt of November i oo l. more; 
which continues in till the Year's end, 


C put in the firſt of Fanuary 300 l. and rhe firſt of April 
takes out 200 J. and on the firſt of Auguſt rakes out 50 J. 
more; the Remainder ſtays in till the Years end; What 


muſt each have of the Gain, which was 133 Pound? 


C5 ww my pas Uo 


= —— —Mü⅛ ——— — — — — ———E 


I.᷑̃᷑ is plain that A hath 100 l. in for 4 Months, and 250ʃ 
for 4 Months, and 220 J. for 4 Months, which 3 Produg; 
will be 2280 for As whole Money and Time; and it is evidem 
that B hath 2 50 J. in for 5 Months; and 310 l. for other ; 
| Months, and 410 l. for 2 Months, which 3 Products will be 
3620 for B's whole Money and Time. It is likewiſe evident 
that C hath 300 J. in for 3 Months, and 100 J. for 4 Months, 
and 50 l. in for 5 Months; ſo the 3 Products will be 1550 1 
for Cs whole Money and Time: And by the Work of the 2 
ſecond Queſtion the Parts of the Gain will be found, 


As Part 40% 77: He 
For 4 B's 64.62 e The Sum 133. Wort 
C's 27.67 * inſte; 


36 — — 1 


_— 


 Loss and Gain. 
NY this Rule we diſcover what is Got or Loſt per Cent. 


in Selling and Buying Goods; and inſtructs us howto 
raiſe or fall the Price of Goods, ro Gain or Loſe ſo much It 


per Cent. or otherwiſe, either with or without Time. ſell 
This is of excellent Uſe to moſt Traders, and there be: Loſe 
ing a great deal of Variety in ir, we will endeavour tg Fi 


make all plain in the following Queſtions or Examples. Fou 
| OO UVESTION I. 


If 1 buy Yarn for 9 d. the Pound, and ſell it again for 
13d. 2, what is Gained per Cent. or in laying our a 100 
at that Price? 5 

Say, If 9 d. become 13 d. r, what will 1004. become? 
Facit 150, and 150 — 100, gives 50 l. for the Gain. 


9.7 13.5 1,:-$o0 


9) I ” NOM (150 


Ys 9: 1; OD 4 
— 50 the Anſw#; . 
45 | | 
45 


* 
Ro —— —— COTE EE —— —-—-— 


Loſt a Gn. 


QUESTION II. 


If I buy 8 Cloth for 119 64. the Yard, how 1 
[ſell it to Gain 20 J. per Cent. 


CPE e th 
Say, if 100 become 120, what will 11s. 64. or 11.5 
become? Facit 13.8 or 13 3. and 9 d. 2; and ſo mach 
muſt I ſell ir for to — 28 J. per Cent. 
0.11.6 1085 120: : urs 
Here having cut Loffons Figure 11.3 
for the Decimal, I cut off 2 more — 1 3 0 
inſtead of dividing bya 150. 0 6 
Ron 1, 8205015 
120 


| 6. 
13.800 Anf. 13.8 
2 E STI Oo N III. 


0 

h Tf I buy a c: Weighr of Tobacco for 4 PP: 13 4. 4 d. and 
ſell it again for 11 d. the Pound, whether de I. ain or 

„ Wl Loſe, and what per Cent? 

0 Firſt find by Practice What the 3 will coſt at 11 d. the 
Pound, which by the Work 1 is found to be 3 J. 2 3. 8 4. 
then ſay, e 

r If 4.666 : 5.133 7 2: 100: 110 Facit 2.8 

J. And 110 J. Minus 100 bh is 10 l. the 1.4 

a Cain — 0 0.933 


QUESTION IV. 


If a Pack of Yarn weighing 240 1b. coſt 131, what 
muſt a Pound be ſold for to Gain 15 J. 10 f. per Cent ? 

Find whar a Pound will coſt, which in this Cafe is eaſie; 
for a Pack weighing 240 1b. as many Pounds as the Pack 
coſteth, ſo many Pence the Pound will coſt : So here * 
Pound will by that Rule coſt 12 d. Then ſay, 


Loſs, and Gain. 5 
„ d. _ 6 


11 100: 115 5: 13 Facit ens 1 
d fo: 13 | 5 
3465 
11535 e 42230 
SF e -1$1-36-5.5 | 
15. 015 The Anſwer. 
| | „„ . 
if A Manchuſler Man buyeth Yarn for 6 s. the Bundle; 
i 
Wo which not proving fo good as expected, would pur it of 
1 again; ſo as but to loſe 6 per Cent. by it. The — 
| What a Bundle will coſt ? A] 
1 
Md s, W and { 
Say, If 100 55 6 Anf. 5 1. 7 d. 29-5, at th 
| 5 ain 
Fass _ 4. +. and half a Farhi 0 
| ast 5 210 3) 4 a ng WW tiply 
fere; und fo much he muſt ſell 1 Ir fer. | . 


QUESTION VI. 


If I buy Incle for 8 f. the Groce, how 1 many Yards: may 
1 1 ll for a Penny to gain 201. per Cent? 


| J. 45 f. 4. 

1 Firſt J ſay, if 100: 120: : what 8 : Facit 9.6, or 55, 

n= then turn a Groce into Yards thus, multiply 24, the 
Pieces in a Groce, by 36 the Yards in a Piece, Fecit 
864 Yards. 

Then fa y; If of a Shilling buy 475 of a Yard, what 
will 55 of a a Shilling buy? Facit $540 — = ro V, or 7 Yds. 
and a half; and ſo many he may ſell for a Penny, and gain 
20 ol. per Cent, - 


See the OC 
72 ESTES 


1555 Ii = FER ＋, or 7 ds. 2. 


QUESTION VII. 


If I fell Incle for 12 3. a Groce, wherein is loſt after 
5 per Cent. What did a Yard coſt a 


Say, 


* 
* 
* 


ng 


? DADuRa A 
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Say, if 95 J. come from 100 J. what doth 12 s, come 
om? Facit 12 . | | : 
95. : I00 :: 12 

„„ 


95) 1200 (12. 55, or . 
93 | 
250 
190 
5 
| 60 
 OVESTION VIII. 5 
A Mancheſter Chapman going to a Fair, ſold Fuftians for 
115. 6 d. the End, wherein was gained 15 J. per Cent. 
and ſeeing no other Chapman had ſo good, raiſeth them 
at the latter End of the Fair to 123. I demand whar he 
gain d per Cent. by this laſt Sale? N 
Say, if 115. 6 d. gain 15 l. what will 12 s. gain? Mul- 
tiply and Divide, and the Anſwer will be found to be 15 /. 
13%, oo d. 2 9. 855 
See the Work. 
If 11.32 132211 
12 
30 
" 15 
11.5) 180. oo (15.652 Gain'd by the 
— (laſt Sale. 
117 | 


650 
325 


750 
690 


4 0 — 500 


575 


250 
230 


. 
P p QUEST. 


* 


« * 
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QUESTION IX. 
A Mancheſter Man bitys 20 Tun of Cheeſe, with which 
he went into Ireland; it coſt him 400 J. the Freight an 
Cuſtom came to 50 l. his own Expences and Charges cam 


to 16 J. 13s. 44 how muſt he ſell it per Pound to guy 
20 per Cent. by it? 


Collect the Coſt and Charges into one Sum, and (j; 
If 100 J. become 120 J. what will 4661. 135. 4d, | 
8 . 
Coſt, Firſt Penn 400: o: O 
Freight and Cuſtom 50: oo : © 
His own Charges— 16: 13: 4 


Sum 466 : 13:4 


as. — 


| See the Work. | 
e .. 
If 100: 120: : 466.666: Facit 560 
Say again, if 44800 Pound of Cheeſe (and to many ate 


in 20 Tun) coſt 560 Pound, whar will one Pound coſt? 
Anſ. 3 d. As by rhe Work appearerh, If 


661 
If 44800: 560: : 1 
I 


—— —œ— 


44300) 560.0000 . o 125 to 3d: 


44800 
112000 
89600 
224009 | 
224000 Fir, 
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QUESTION X. 


Merchant ſelling Corn ar 8 5s, the Budhel, gained 10 /. 
Cent. but afrerwards being by a falling Marker forced: 


ſell it for 75. What did he Gain or Loſe per Cene. by 
his laſt Sale ? 


Fay, if 8 . made 110 l. what 7 4:7 Facit 96 4, 
yy he loſt 3 1. 15 5. per Cent. by this Sale. 


921107 


7 
| 100 
$) 790 (6 96 4. 
5 3 7. 
50 
48 
_ 


ar 2UVESTION XI, 
" If I buy Yarn for 9 d. and ſell it for 12 d. and allow 3 
Months for Payment, what do I gain per Cent. per Annum? 
This Queſtion admits of a double Meaning, and by that 
means of a double Anſwer. — 5 | 

For firſt, it is evident if he on this Sale had received 
tady Money, he would have gained 33 J. J per Cent. but 
dying 3 Months for Payment, his Gain mult needs be leſs, 
by as much as the Rebate of 133 J. + for 3 Months a- 
mounts to. Which by Propoſition the Second of Simple 
Intereſt, will be found to be 1 J. 19s. 5 d. which ſubtract 
from 33 J. 63. 8 d. leaves 31 J. 7s. 3d. the Gain in this 
Caſe ſought. 

So he makes his 100 l. to be 131 l. 759. 3d. 

But ſome Authers Weuld anſwer this Queſtion thus : 
N * 


1 3 
If 9: 12 :: 100: Facit. 133 5, as before; 


Boy 
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Bur inſtead of making the Gain lefs'by giving Time, Place 
they make it vaſtly more, thus, for they ſay, 
If 3 Months Gain 33 J. +, what will 12 Months Gain? 
Facit 133 J. 65. 8 d. the Gain ſought. | 
Sao they make his 100 J. ro be 2331.65. 8 d. 


But you may uſe that which agrees beſt with your ow 
Reaſon. 2 

dum S1 
Note, We allow 6 per Cent. Simple Intereſt for the Re- | 
bate in the Queſtion aforegoin 8 that being the Rate al. 
lowed by the Rare, 


Ther 


facit 


The Rule of ALLIGATION 
AE L IGATION Teacheth how to mix or unite many 
Simples, or Particulars, into one Maſs or Sum, ac. 
cording to any price or Proportion required. 
For the Eaſe of the Learner, we ſhail divide this Rule 


into four Varieties, that ſo when a Queſtion is propound. 


ed, it is but conſidering what Variery it falls under, and 
rhe Work will ſoon be finiſhed. 


VARIETY I 
In this Variery we have given the Prizes and Quantities 


of ſeveral Simples ro be mixed, and the mean a Rate or Prick 5 a 
of any Part of ſuch Mixture is required. 15 
To find which, the Proportion is, af 
As the Sum of the Simples to be mixed : - of t 
To the toral Value thereof: : = 1 


So i is any Part of the Compoſition : : 
40 the Value thereof. 


\ 


EXAMPLE. 


A 8 would mix 20 1b. of Tobacco at 94. tht 
Pound, with 60 lb. at 12 d. the Pound, and with 40 10. at 
18 d. the Pound, and with 12 1b. ar 2 5. the Pound. The 


Qucition | „ what a Pound of thus Maure IS worn, B 
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he the Numbers, and their Values as underneath, 


. 1. 1. d. 

20 at © 9 per lb, will Coſt o 15 h 
60 at 1 o per Ib. will Coſt 3 oo © * 
40 at 1 6 per Ib. will Coſt 3 oo 0 19 


| 1 

6 12 at 2 o per Ib. will Coſt 1 o4 0 1 
dum Simple 1 Total Value = 7 19 0 | 1 

, Pj adi 101008 


Then ſay, if 132 Pound coſt 7 |. 19 s, whar will c one > / 
facit 1 * 26.29, 


See the Wark. 
' EP I. 


132: 7.9521 
I 


132) 7.95 (.06022 = g 1 5.2 d. 1. 
792 


300 


264 


360 


QUESTION II. 


A Farmer would mix 5 Buſhels of Wheat ar 65. the 
Buſhel, with 12 Buſhels of Rye ar +4 s. the Buſhel, with 
$ Buſhels of Beans at 5 5. the Bufhcl, and with 18 Buſhels 
of Barley at 2.5. 6 d. the Buſhel. The Price of one Buſhel 
of this Mixture is demanded. | 

| Place your Numbers and their Values as under. 


„ „ 
5 at 6 o the Buſh. will Coſt 1 10 0 
12 at 4 © the Buſh. will Coſt 2 8 0 
8 ar 5 © the Buſh. will Coſt 2 0 © 

18 ar 2 5 che Buſh. will Cot 2 5 0 


——C 


Nymb.Buſh, 43 43 | Tot. Val. 2 8 38 


N — 
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Then ſay, if 43 Buſhels coſt 8 J. 33 
one Buſnel? Facit 3 5. 6 d. 2. 


A Merchant hath Spices, ſome at 9 d. the Pound, ſome 
at 12 d. ſome at 24 d. and ſome at 30 d. how much of 
each fort muſt he take that he may fell a Pound for 20 d.? 

Firſt, Set down the ſeveral Prices of the Spices orderly 
under one another, with a Line of Connection to the left 


. -& 


T he Rule of Alig ation. 


See the Work, 


. B. 
431: 8.13: 201 


—— 


p 


„or 8.15, what wil 


43) 8.15 (1893 — 0 3 . 9 d. 2. fere. 


43 


385 
344 


410 

387 
230 
215 


— ͤ— — 


VARIETY I. 


EXAMPLE. 


Hand as in the Example may be ſeen. 


Note, That 9, 12, 24, 30, I call the Extreams;'9 and 
12 being the two leſſer Extreams, and 24 and 3 


: 
vn 


In this Variety the Price of the Simples is expreſſed, but 

no Quantity given; and it is required how much of each 
Simple we muſt take to ſell one Quantity or Meaſure at a 
mean Rate propounded. 


The whole Work of this Variety is in linking the Ex- 


treams truly together, and taking the true Differences be- 
twixt them and the Mean 


and theſe Differences are the 
true Quantities ſought, 


o the two 
Greater: 


CO Rr I —— —— rea” 
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Crearer : Then on the other Hand ſet down the mean 
rice, as you ſee. | | 3 
That done, I link or join together two Extreams, no 
natter which, ſo as one be bigger than the mean, and the 
aher leſs ; and after that other two, till I have finiſhed. 
Þ in this Example, I link 9 and 30 together, and 12 and 
14, as you ſee; then take the difference betwixt each Ex- 
ream and the mean Price, and place it over againſt its 
Yoak-fellow:. So the difference betwixt ) and 20 18 11, 
which place againſt 30 its Voak- fellow; the difference be- 
wirt 12 and 20 is 8, which place againſt 24 its Yoak- 
fellow 3 berwixr 24 and 20 is 4, which place againſt 12 
is Yoak-fellow ; and laſtly the difference betwixt 30 and 
20 is 10, which place over-againſt 9 its 


Yeak-fellow, as you ſee here done. And e 
the differences here found will be the 12— | 4 
Anſwer to the Queſtion ; for as oft as he 20 

takes 10 1b. of 9d, a Pound, he muſt 24—! | 3 
take 4 of 12 d. a Pound, and 8 at 24d. 30 ——jII 


the Pound, that ſo a Pound may be af- 
forded for 20 d. or 15. Bd, 
The Proof thereof is eaſie by the laſt Variety, for the 
dum of the difference found, multiplied by 20 is equal to 
the Sum of the Products of the Difference and Extreams. 
But if at any Time, as here it happens, that the Extreams 
may be linked more ways than one, then the Queſtion ad- 
mits of more Anſwers than one, yet all true; for if in this 
Queſtion, we link 9 and 24, and 12 and 
30, and place the Differences reſpective- Sg T- 4 
ly, then we ſhall have 4ar 94 a Pound, ( 
io at 12 d, a Pound, 11 at244. a Pound, 20 
aud 8 ar 30 d. a Pound; and that this 4 8 35 


s likewiſe true, may be proved, as in 36 18 
the laſt, and the mean Price will be found TAs 

DU so 8:7 not 703 Z 
Again, if we link'9 and 30 10 10 
together, 12 and 30, nnd 12 5 
and 24, there will ariſe a new 4: 4 
Method in placing the Diffe- 8 935 
tences; for if any Extream 11.8 19 


ave wo Yoak-fellows, -it | 
wlll ikewiſe have two Differences: So the Difference be- 
. twixt 
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twixt 9 and 20 is 11, which place over againſt 30, i 
Yoak-fcllow ; the difference betwixt 12 and 20 is 8, vid 
becauſe it has two Yoak-fellows, place againſt them beth 
to wit againſt 24 and 30, as you ſec ; the difference be 
twixt 24 and 20 is 4, which place againſt 12 its Voak.-fe 
low ; and laſtly, the difference betwixt 30 and 20 js 10 
which place againſt both its Yoak-fellows, to wit, 12 an 
9. Then draw a ftreight line, and beyond it the diff 
rences; ſo firſt I ſer down 10, then ro and 4 is 14, which 
ſer down ; then ſet down 8, then 11 and 8 is 19, which 
likewiſe place down; then as oft as he takes 10 at 94 
the Pound, he muſt take 14 at 12 d. the Pound, ind 8 2 
24 d. the Pound, and 19 at 30 d. the Pound, that ſo 
Pound may be worth 20 d. e ee 
And laſtly, if we link 9 both with 24 and 30, and 12 
both with 24 and 30, and 24 both with 12 and 9, and 3oMW In 
both with 12 and 9, then the and 


pad, 


9 4.10 | 14 difference betwixt 9 and 20, al ! 

12—j-|—| 4.10 | I4 which is 1:, is to be placed a- "a 

toC. gainſt 24 and 30; and alſo the the ? 
24-1. | | 19 difference betwixt 12 and 20, 

30 — 11. 8 ' 19 which is 8, againſt 24 and 30, A 


- | for the {ame reaſon; and the 
difference betwixt 24 and 20, which is 4, againſt 12 and 9, 8 
they being thereunto linked; and laſtly the difference be- 
twixt 20 and Zo, which is 10, place againſt 12 and 9, St ? 
the ſame reaſon ; then on the other fide the Line, place the 
Sum of the differences againſt their reſpective Numbers, 
as you ſee in the example: So by this Alligation, you will þ 
find he muſt take 14 1b. and 9d. and 12 d. the Pound, and I er 
19 lb. at 24 d. and 30 d. to make a Pound worth 20d. I} 
I ſhall not name any more ways of linking theſe Num- of & 
bers, theſe being ſufficient to underſtand how to link them © 32 
any way, and leave the reſt to the Scruriny of the Learner, I N 
ro exerciſe himſelf with: For I have been the larger in Ou 
theſe Examples, that I may not trouble my {elf any more 
with the Method of linking in the Examples following; nel 
only Note, that if at any time you have but one Extream, ; 
either leſſer or bigger than the Mean, it will but admit of: I '® 
one way of linking, and the Queſtion will have but one I '? 
Anſwer, as in the following Example may be ſeen. 


E X AM- 
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EXAMPLE. | 


þ Merchant hath Wines; Canary at 24 4. the Quart; 
Cherry at 16 d. the Quart, and Mallaga at 12 d. the Quart, 
how much of each ſort muſt he "RS 
uke ro ſell a Quart for 18 d. Moc itt 
This Queſtion you ſee admits a2 1 1 s bs 

6 


bur of ane way of linking, and 8 
ſo but of one Anſwer; and ob- 8 
ſerving the Directions before given, you will find 8 of 


gether, that ſo a Quart may be ſold for 18 d. 


VARIETY III. 


In this Variety we have the Price of all the Simples, 
and the Quantity of one given to find the Quantity of 
all the reſt, ſo as one Meaſure or Quantity may bear a 
mean Rate or Price propounded ; which to do, obſerve 
he the Proportion following. 


0, As the Difference ſtanding againſt the Quantity given: 
he To the reſt of any of the Differences beſides:: 
So the Quantity given: EE 5 
To the Quantities ſought, Each to its reſpective 
Y Difference, | 


K TA M T . 


A Tobacconiſt hath 30 1b. of the beſt Tobacco at 2 65 
or 24 d. per Pound, which he would mix with ſome at 12 d. 
ſome at d. and ſome at 7 d. and he would knaw how much 


of each ſort of the ſaid lefs Prices, muſt be mixed with the 
30 Ib. of the beſt, that he , 


may ſell it for a Penny the 4 24. 4.7.9 | 20.30 

Ounce, or 16d. the Pound. 12 | 43 | 8 
Having by the laſt Va- 168 | | 1 

tiety ſer down the Num- 9 8 | 8 

bers, linked them, and C 79— — 8 | 8 


found the Differences, as Oy | 
in the Example; then ſay, as 20, the Difference againſt 


the Quantity given: to 8:: the next difference, ſo 30: to 


12, the Quantity required at 12 d. the Pound ; and ſeeing 


l- Q the 


Canary, 6 of Sherry, and 6 of Mallaga muſt be mixed 


— — — — — 
. . 


——UU V— p — — — — 


piece, ro mix with the 30 1b, of the beſt, that ſo a Pound 


the following, are by the firſt Variety. 
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the other Differences are equal, it will require 12 Pound 9 
each; ſo that he muſt take of the leſs Prices at 121}, , 


may be afforded for 16 Pence. The Proof of this, and 


EXAMPLE II. 


A Goldſmith hath 20 Ounces of Gold at 20 Carraqy 
fine, and would mix it with ſome at 22 Ca rracts fine, MW ts: 
and ſome at 24 Carracts fine; how much of 22 and 24 
Carracts fine, and how much Alloy muſt he mix with the 10 
Ounces of 20 Carracts fine, ſo as an Ounce, and conſe. 


| quently the whole Maſs, may be 18 Carradts fine? 


Note, That Alloy is a ſort of courſe Silver, or Cop. A 
per, or ſome baſe Metal, with which Goldſmiths mix I nix 
Gold or Silver vo abate the fineneſs thereof. Penc 


An Ounce of Gold is divided into 24 parts, called I with 


Carracts, and an Ounce of Silver into 22 Parts, called the | 
Penny-Weights ; therefore to diſtinguiſh fineneſs of Me. I tbe. 


tals, ſuch Gold as will abide the Fire without loſs, is ac. 2 Pe 


counted 24 Carracts fine; if it loſe 2 Carracts in trial, E 
it will then be 22 Carracts fine, Sc. and 

Silver is valued in Ounces, and a Pound of Silver MI Diff 
which loſeth nothing in trial, is called 12 Ounces fine; 1 
but if it loſe 2 Penny-weight, it is then ſaid to be 11 04 
Ounces, 18 Penny-weight fine. wha 


Firſt ſer down the Values in Order as uſual, with the I ten 
mean Value, and in the Place of the Alloy, becauſe it is MW den 
not accounted of any Value, place a Cypher, then take I cu! 
the Differences, which by the linking you may ſee, wil! 
all be rhe ſame, except only in the place of the Atloy. 

Then ſay, 


Tf: 1d; 4h 3: $0:2:20 3 
H: 18 18 :: 20: 20 18 , oe: 
Its 16 2. 13-37-20 2 135 1 18 Il 
TE . ; Iz 462 
Thus you ſee, Thar with the 20 Ounces of 20 Car- 
racts fine, there muſt be mixed 20 of 22 Carracts fine, 
and 20 of 24 Carracts fine, and 13 Ounces and of Al- 
loy, that fo an Ounce would bear 18 Carracts fine, 


2 18 . 118 


* 


9 0 


By 


by 
. 
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By changing the two laſt Terms of rhe proportion in 
he aloregoing Rule, which is the ſame thing in effect, 
we may work any of theſe Queſtions by the contracted 
way in Fellowſhip ; and if there be any Fractions bring 


If the Terms beChadged, the Proportion ſtands. 
As the Difference againſt thar Price whoſe Quantity is 


given : 
Is ro the Quantity given:: 
So any other Difference: 
To its Quantity ſou ge. 


A Chapman hath Yarn at ſeveral Rates, and would 


mix 40 Pound, at 24 Pence the Pound, with ſome at 20 
Pence the Pound, with ſome at 14 Pence the Pound! 


with ſome at 9 Pence the Pound, and ſome at 7 Pence 
the Pound; How much of each ſort muſt he mix with 


the 40 Pound, at 24 Pence the Pound, that he may ſell 


2 Pound for 16 Pence? 
Having placed your Numbers 
and linked them, and taken the 
Differences, as in the Margin. 
Then the Proportion is, as 16 
to 40, what 2, what 4, what 8, 
what 8, inſtead of theſe Opera- 
tions divide 40 by 16, the Quo- 


tient multiplied by every Difference, gives every parti- 


cular Quantity ſought. 
Firſt, Mult. 2.5 


See the Work, 
By 2 | 


——— — ñAw. oY 


5.0 at 20 d. the Pound, 


24ly, Mult. 2.5 
By 4 


10.0 at 14 d. the Pound. 


3dly, Mulr. 2.5 
y 8 


* 


32 


80 


80 I 


— pun 


. 


' 20.0 at 14 d. and 7 d. the Pound. 


Qq2 


16 


15) 40 (2.5 


80 
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So you ſee with the 40 at 24 d. the Pound, be mig 
mix 5 at 20 d. the Pound, and 10 at 14 d. the Pound, and 


20 at 9 d. and 7 d. the Pound; and ſo a Pound will be 
worth 16 Pence. 


VARIETY iv. Ne o 


In this Variety the Prices of every Simple is expreſſed 
and the mean Rate or Price; and it is required to find 
how much of each ſort muſt be taken to make up a cer. 
tain Quantity propounded, agreeable to the mean Rate 
given? . OE 

Which to do, obſerve the Propoſition following. 


'As the toral Sum of the Differences: | 
To the total Quantity given:: expre 
So any particular Difference: 
To its particular Quantity foughr. 


EXAMPLE, | 2 As 


A Grocer hath 4 ſorts of Currants, one at 4 Pence the © 4 As 
Pound, another at 6 Pence, another ar 9 Pence, and the 
beſt ar 11 Pence the Pound: The worſt would nor ſell, I Oun 
and rhe beſt were too dear, and he concludes to mix I fine, 
240 Pound, and ſo much of each ſort, as to ſell a Pound I Carl 


for 8 Pence; how much of each ſort muſt he take? [© 

Having placed your Numbers © 4 3 72 
with the mean Price, linked them, 6— 11 24 

and taken the Difference, as here, 8 | t 
divide 249, JJ £9 2-4 Wi 
mulriplied by every Difference, CII— 4 os 65 
gives 72, for the Quantity of 4 d. "ns: - wi 
the Pound 3 and 24 for the Quan- | 10 240 W. 
tity at 6 d. the Pound; and 48 W 


for the Quantity at 9 d. the Pound; and 96 for the W 
Quantity at 11 d. the Pound, the Sum making 240, 1s fer 
che Proof. US my 
Note, If he hath a deſire to put off more of his worlt Ii © 
ſort, he may alter the Quantities by ſome other way of Iſl * 
linking, as was ſhewed in the ſecond Varzery. | 


QUEST. 


or * 
22 a . —]— = — an ——— As IEP ns ci er 
Narr e _ _ 


A Goldſmith hath ſeveral ſorts of Gold, ſome of 24 
Caracts fine, ſome of 22 Carracts, ſome of 18 Carracts, 
ame of 16 Carracts fine, and is defirous ro melt of all 
theſe ſorts, ſo much together, as may make a Maſs of 
o Ounces of 21 Carracts fine. How much of each ſort 
muſt he take? 2 = 


} : $2 1..3- 15 

The Numbers being placed 21 | 
inked and differenced, as 18— 1 
bath been ſhewed, and is here 16—— 3 15 
expreſſed. I tay, — — 
12 Proof 60 


A8 12: 
2 A8 12: 
12 
A8 12 : 60 :: 3:15 I Difference, gives the ſame Quan- 
Ounces of 24 Carracts fine, 15 Ounces of 22 Carracts 
fine, 5 Ounces of 18 Carracts fine, and 15 Ounces of 16 


Catracts fine, will produce a Maſs of Gold of 60 Oun- 
Jes, and 21 Carracts fine. 


How many Gallons of Water muſt be mixed with 
Wine, at 3 Shillings the Gallon, to fill a Veſſel of 100 
Gallons, ſo as a Gallon may be afforded for 2 5. 6 d. 

Firſt ſer down the Value of a Gallon of 
Wine, and the Water being of no Value, b 
put a Cypher, then having ſett down the 4 
mean Rate, and linked, and taken the Dif- 2.59 
ference; ſay, If 3, the Sum of the Difference, 
eve 1co, what will 2.5 ? Facit 83.333, or 
83and 3 of Wine, which ſubtracted from 
10, leaves 16 7 for the quantity of Water. 
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QUESTION II. 


(624— 5 25 


60 ” 5:25] Orif you will uſe the contra- 
60 :: 3:15 |Cted way, divide 60 by 12, quotes 
60::1: 55; by which multiplying each 


tities. So I conclude, that 25 


eUESTION III. 
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A Vintner hath two Veſſells, one will hold 50 Gallon 
and the other 30; and would know how much Water 
he muſt mix with Wine at 4 Shillings the Gallon, u 
fill the bigger Veſſel, that every Galton drawn may be 

Skillin s the Gallon ; and with Wine a 1 


worth 3 
Fhillings and 6 
that a Gallon may be worth 
The Quantity of Water is 


Prop. I. 


ee 5 | 
4: 302332 375 
| Facit 37+ Gallons of 

Wine, then there muſt be 


The ſingle Rule of Falſe. 


QUESTION IV. 


ence the Gallon, to fill the leſs Ve; 


3 Prop. II. 


2.5 2 
312 


2 Shillings. 
demanded. 


. 
Facit 24 Gallons of . 
Wine, then there muſt be 


122 of Water in the great- 


6 of Water in the leſſer 
Veſlel. 


— 


Ie Rule of FALSE, 


HIS RULE is more for Recreation and Delight, 


than for any ſolid Uſe 


; bur becauſe it is an inge- 


nious Rule, and may exerciſe the Wits of Youth, we 


mall here inſert it. 


The Rule of Falſe is ſo named, not from the Falſity of 


5 


it, bur becauſe we, by ſuppoſed Numbers, taken at Ad- 


venture, and by them ay - 
to the Nature thereof, do, 


the Queſtion according 
y thoſe. falſe ſuppoled 


Numbers find the true Numbers ſought. 


This Rule is divided into two Parts, commonly called 
the Single Rule, and Double Rule, 


(303) 


—— 


The Single Rule of FALSE. 
N the Single Rule we need bur to uſe one Suppoſition, 


2s may be ſeen in the Queſtions following. 


"RU BITIUN 1 
A cerrain Sum of Money put out at 6 per Cent. Simple 


tereſt, at the end of 10 Years amounts to 20 l. what was 


he Stock? Anſwer 12 J. 103. 

Here I ſuppoſe any Number, as 10 Pound, then ac- 
ording to the nature of the Queſtion. 
Whar will 10 J. amount to, forborn 10 Years > Which 
the Table of Simple Intereſt, or by the Double Rule of 
Three, will be found to be 16 J. which ſhould have been 
10 l. if J had gueſſed right. | 


Now I fay, If 16 J. come from 10 l. my ſuppoſed Num- 


dock ſoughr. 
| See the Work, 


If 16: 10 :: 20 


20 
16) 200 (12.5 
> | q 
3 40 
8 32 Ky 
e — | 
80 1 

f | | 80 
: Ws 
5 | 
| eRVESTION IL 


Anſwered, if I had as many, f as many, and 4, or « quar- 
ter as many, I ſhould have 99 5 How many had he? 


<< 


Suppoſe 


er, what will 20 l. come from? Anſwer 121, 10s. the 


: 1 


— — — on ee „ 
| > rg > Wore Sa r= ang Ar 5 , 


— 
— —— —— v9 ww = 2 — * 
1 8 N v - 


A Schoolmafter being asked how many Scholars he had, 


* 4 — . — - I * nod 
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Suppoſe he had any Number, as 40, then as man; 
2 as many, and +4 as many would make 110, whic 
mould have been 99, Then I ſay, 

If 110 come from 40, what will 99 come from > Anſy 
36, the number of Scholars ſought. | 


See the Work, 
F ie 
| Fo 


110) 3960 (36 
330 


— —Ü— — 


660 
690 


O 


QUESTION II. 


There 1s a Ciſtern with 3 unequal Cocks, contain 
ing 60 Gallons of Water; and if the greateſt Cock be 
opened, the Ciſtern will be empty in one Hour; if the 
ſecond Cock be opened, it will be empty in three Hours 
Now I demand in what time it will be empty if all run 
together? | | on 

Suppoſe in x an Hour, or 30“, then muſt there empty 


at the greateſt Cock 30 Gallons or 4, and by the ſecond 


Cock 15 Gallons or 4, and by the leaſt Cock 10 Gal- 
lons, or s, which added together, make 55, which 
ſhould have been 60. Now ſay, 

If 55 Gallons run in 30 Minutes, what will 60 Gallons 
run in? Anſw. 39' Tr, or 32' .727, the Time ſought. 


QUESTION IV. 


Three Merchants, 4, B, C, put in Money together, and 
gain d 100 J. of which A took up a certain ſum ; B took 
up twice as much as 4, or double to 4, and C took up 
rhrice as much as B, or treble ro B; what did each take 
up apart 7? | 


Suppoſe 
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nl Suppoſe 4 took 3 Pound; then B muſt. have 6 
aid und, and D 18 Kd. mo_ makes 27 Pound, which 
hould. have been 199; Pound. £ 8 5 be 
Then ſay, If 27 1. ſhould beg 8 8888555 =B. 
100 l. what 18 * (,66.666666 = C 
Proof 99.999999 | 
— — FTW 
Fe 
7 | 73 27) 100 (3: 793793 : 5 * er - 4's | 
3 parts. | „ 
28 We 1 STE 13: 8.4: TH SHO VIE 6 
ent 110257933 10114. 9d3 - «2, 
* : 3 5 e _ nat ; 
1 1. A A ict G 
„„ DM Th tent 
DI r 0G eee mung b 
— 4, by s for B, and 
n 190 3: by 1869 C 
v Fe eee ace th forme? 
Irs 33568-94158 = too Watt 10908 Lonracted way in 
wi Sy! 2895) 50 "Fellowſhip. 
pty „% ES . 
nd FUE 
4. Thus may any Queſtion of t Natarvbg urs ght; 
ich © I ſhall forbear mentioning ahy more of Jingle” Po tien 


only Note, that if there be no Partition in Numbers to 
make 4 Proportion, you moſt uſe the e which 
wy we ſhall begin with. © es 4 RL | | 


9 A, E 90 
Double Rule of falt. 


18 


, In the Double Rule we ae two Supps stb if with 
6 ether we find the Numbers that ſatisfies the Queſtion; chere 
4 is no more to be done ; bur if, as commonly ir happens, we 


err in both Suppoſitions, ſee whethet they be greater or 
eſſer than the Solution requires, Which mark with 4-, plus, 
or —, minus; and over-againft either Suppoſirion its reſpec 
awe Error, then obſetve this general Rule. 


R t 12 =, : 


le 


add. : 
_—_ — 
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As the difference of Errors if alike, or Sum if mile | 
Is to tie difference of Suppolicions: : : 4 
So is either Error, to a fourth Number; which, add 4 v 
to, or ſubttacted from, rhe S e fition over-againlt _ - 
the Nutrber” fought. See.: 22 6 A y 
3 E10 N 1 : 
Good e good. Fellow, with your 20 Geeſe; ny ded 
Jays he, I have not 20, but if 1 had as many, + as * the l 
2 Geeſe and &, then had T 20. I demand how many he had of th 
Firſt, Suppoſe 6, then as many, 2 as many, two Gecſ, Erro 
and , would make 17 and a 2, which would be adde 
20 ; the Error therefore is — 2 2, which mark 6-25 
as in the Margin. 94-5 
Secondly, Suppoſe he had , then as many, 2 as 
Lang „D would make 25, which ſhould be 20, the Er 
ore is or 5, Which pur down under the ochet, 25 
5 ſee d 9935 hen becauſe the Errors are unlike, that is, 
one 775 405 | kn I ſay, as the Sum of che Error 
75,7 6 5 55 ence of the Suppoſitions 3 : : So either Er. 
rr 3 ſuppoſę g Mt 2. 5 to 1, which becauſe the firſt Sup- 
poſition OY according to the Rule added to 6, 
makes 7, the r of Geeſe ought. 
Ar UES T 1 0 N II. ; 


A Gentleman had rwo Horſes of good Value, and a Sade 
dle worth 59%. which ſett on the back of the firſt Horſe, 
makes his Value double the ſecond; but if ſer on the Back 
of the ſecond. Horſe, makes his Worrh treble the firſt 
Horſe. The Price of each Horſe is demanded. | 

Suppoſe the Price of the firſt Horſe be 20 Pound, which, 
with the Saddle makes 70 l. then ſeeing this is double the 
Price of the ſecond Horſe, the ſecond will be worth 35 
which with the Saddle would be 85, which ſhould be 60, 
Z times 20, the Price of the firſt Horſe ; the Reo therefore 
is 55555 which put down as you ſee. : 


pole again the firſt Horſe worth 23 J. 
= with the Saddle, , would, be 75 J. 2 — 25 
the ſecond would be worth 371. 10 5, 23 — 12.5 


or ns which, with the Saddle, would amount to 9711 10 x, 
of 
4 oy 
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1.5, which, Abe v; = to 3 bimes 2 the Price of 
1 . Horſe; ich hantdibe therefore is — 12, bigs 


under the other Error, and lay, 

ks the Differenee of Brrads; becauſe alike 12.5: 

To the Difference of Suppoſitions E 

So either Error, ſuppoſe the Firſt 25: to 10, which ad- 
ded'ro rhe Suppoſition over- againſt it, becauſe — makes 30 
the Price of rhe firſt Horſe ; and by Conſequence the Price 
of the Second will be 40. And if you had taken the Second 
Error 125, the fourth Number, would have been 5, which 
added ro 2 5, makes 3c, as before. 


Pro, Firſt Horſe, 30 
le "TH. 


=30. —_ Firſt Horſe. 


QUESTION III 


A ſtealing Apples was taken by B, and'to appeaſe him . 
fires him half he had, and B gives bim back 10 3 a0 go- 1 
ing further met with C, and was forced to gue. him half 
ck WY of wha he had left, and he returns him back 4 J and go- 
unt ug further meers D, apd gives him half he had, and he 
eeturus him back 1 and gettiog late away, ſinds he 120 
ch, iz left, what had he at firſt? | 
the Suppoſe firſt 80,-agd working according to the Nature 
5 1. of the: Queſtion, he had 155 left, which is + 2.5. | 
60, Suppoling: again he had 40, and working as before be 
ore e will have 10 + left, which is — 2.5. 
Then working by the general Rule, you will $04-2. 3 
nd he had 60 Apples ar the firſt, 4903. 5 


5 Bur the Number ſoughr in this Quaſtion may mare 
quickly be found: For Note, That if at any Time, as here 


I happens, that che Errors are the ſame i in Quantity, and 
of | Rr2 unlike 


308 Double Rite of Falſe. 

unlike in Quality, half the Sum of the Suppoſitions is the 
Number ſought ; and the Sum of the Suppoſitions is 115 
half of which is 60 as before. 


4 See the Work both ways. 
A8 5: 40 :: monmnogery? 10 1% 0 
C 40 
5) l. {(204-40=60; | _ Sum 120 
+ 10}, (or 20—80=60, — 
Wenn, | | | | 60 


00 


QUESTION IV. 


Three Men, as A, B and C, bought a Ship for 209. 
A ſays to B give me half your Money, and I will pay for 
the Ship; B ſays to C, give me + of your Money, and! 
will pay for the Ship; C ſays to A, give me 3 of your 
Money, and I will pay for the Ship, what Sum of Money 


% 


had each? Av/. 4, 128, B, 144, C, 168. 


Po 


1 Sup. 120 — 50 


Pro i 0 

2 Sup. 130 12.5 Proof 3 144 +7 168 = 200 

N 3 | 168 7 128 = 200 
100 


ous, 3: NN B A TO N. V. 


Three Men, as A, B. and C, thus diſcourſed of their 

Money; A ſaith to B and C give me half your Money, and 

I ſhall have a 100 J. B ſaith to C and A, give me one third 

of your Money, and I ſhall have 100 fl. C ſaith to A and J, 

give me one fourth of your Money, and I ſhall have 1001 
what had each? 1 3 6 


. E 


Ibis Queſtion will require more Snppoſitions than two 


before it can well be wrought by this Rule; which way 
convince ſome that affirm, if a Queſtion require more Sup- 
poſitions than two, it will not be wrought by the Rule © 
Falſe; but the Contrary may be ſeen in the following Work. 
Let the firſt general Suppoſition for A, be 20 J. then bt 
wanted 80 J. which is the half of B and C's Money ; then 
they muſt have 160 I/ whereof we ſuppole B had 40 l. then 
C muſt have 120 J. Now B will have of C and 4 of theit 
Money, which is 36 J. J, which added to B's Money 1 . 
„ | N ee 


makes 98 J. 3 
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nakes 96 3, which ſhould be 109 7. ſo we have = 
00 little for B by J. 20134 B. 


Suppoſe again, B had 70 . then C muſt have 90“. . 
will bave of C and A+ of their Money, which is 36 =; 
which added to B's Money 70 l. makes 106 2, which ſhould 
bes 100 1. j here we have ſuppoſed roo mack tor Bby 62. 


Now ſay according ro the Rule, " 
ks20:30::5+: to, and 10 Sub- S. 1 = 40 —13 7 B. 
tract from 70, reſteth 60 for B, then Se 27 70 ＋ 64 B. 
if A had 20, B had 60, P 100. 


Bur the Queſtion ark C will have of 4 ad B 4 of dei 
Money, which is 20 J. which added to 100 l. of C's Money, 
makes 120, which ſhould be 100 4. Therefore our ſuppo- 
ſtion for A is too little by 20 J. S. 1 2 20 204. 


Let the ſecond general Suppoſiti tion for A be 30 I. then he 
wanted 70 l. therefore 70 l. is the half of B's and C's Money; 


then they muſt have 140 J. whercof we ſuppoſe B had 
zo l. then muſt C have 110 J. now B will have of C and 


one third of their Money, which is 467, which added to 


30 l. of B's Mency, makes 76 4, Wel. ſhould be 100 J 


here we have ſuppoſed roo little for B by 233 
S. 1 = 30 — 23 1 B. 


WRAY again, B had 501, then muſt C have 9ol. now 
B will have of C and A ene third of their Money, 


which is 40 J. which added to B's Money 50 /. makes 90 1. 
which ſhould be 100. 


Here we have ſuppoſed too lirrle 
for B by 10. S. 2 =5o—10 B. 


S. 1 2 30 241 B. 
S. 2 5 — 1% B 


Then ſay, if 121: 20:2 10: 15, and 15 added do 50, 


makes 65 for B. Then if 4 had 30, 5 wonld nne 65, 
and Fr >. 


But the Queſtion faith C will OB of 4 — B of 2 
Money, which is 234, which added to 75 of C's Money, 
„which ſhould be 100, therefore our ſecond 
duppoſition for A, is too much by 14 


3 
S. 2 4 . 30 — 13. 


\ 


— 
—— 
— 
, CT 


4. S. 2 = 30 +144, 


Now -· 


— 4 — — . mY -— — I ; , N pe . * — 
P 6 Nr +, 4 — —— lth x - X Pg S. n . 
—— - <-_ ”y — - — — — — — — — a age 
— 2 24 1 5 — \ A — ww * — 
by * 4 * — - — — — * . —— - . . 
OY — a, — * — — * 


— — . 2 
—_ — — — Ln — 
—— — — = . — 


— 


- — —— * 
af = 
—— — n 
— 


—_— 


— — 
— — 


— _ Gas 3 = 


zro Double Rule of Falſe. 
Nen I gr, if 4:10::20: e 0 7 ade Av 


20, gives 291. 3, for the true ſhare 11d 
Seeing then that 4 hath 291. 12, he wanteth 701114 8 10 
which is half B's and C's Money; then they muſt har 4 | 
141 7+, Whereof ſuppoſe B had 30 J, then C bad 1115 4 
Now B will have of C and 4 + of their Money, which py 
46 #4, which added to his own Money 30 l. makes 76 i * 
| which ſhould be 100 J. here we have fuppaſed too lirte fo 4 
B by 23 fr. S. 1230 — 2377 3 4 7 
Suppoſe again, B had 65 2 then C had 764 +>) now 'B Lear, 
will have of C and A one third of their Money, which 0 WE 
35-42, which added to has coy: Money 65 1. makes HE! U 
ot 18 too much by 5 | S. 22 65 OP r ck 
8 1 2 30 — 237 2. conc 

S. 2 = 65 * i. 

Then ſay; as 23 $4: ro 35 : ſo is Ff to , web's n 
rracted from 65, leaves 64 7, for B's true ſhare, then muſt I 
C have 76 17. | V 

. 1. dri 
= 29 7 4229.411764) 
Their b =64 * g bangt 7058824 
| C 76 7 


C 76. 4705857 
17 mn N for 4. 
to 35 55, = 100 for 3. 


5 = to 23 , = 100 for C. 


This Queſtion is not capable of an exact Anſwer in 
Engliſh. Ooin, as you may ſee : But if you would have an 
Anſwer in Integers, you muſt make the common Sum in 
this Queſtion 100 J. ſome multiple of 17 ; or if you re· 
duce ckeir Shares into improper Fractions, then 


A will have f99 


B will have 1170 1 | 
0 will have: 2175 10 


—— — 22. 3 : 5 eee 
— F _— * 7 _— by 
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And ſeeing the Denominators are Equal neglect tham 
aud the Namerators will be Proportional Numbers for 
4,B, c, which you abbreviate into leſſer, by cutting t] • 
Cyphers from each; then will 4 have 31. B III. and 
(131. then if 4 have half of B and C's Money, he will 
have-17 J. If B have one third of C's and A's Money, he will 
have 17 J. And if C have one fourth of 4s and B's Maney; 
he will have 17 J. So this Queſtion conſiſteth all of Inregers; 
ind 17 l. falls into the Place of 100), +. 
1 have been the longer upon this Queſtion, that the 
Learner may obſerve the Variety of Work, that may pro- 
ed from ſuch like Queſtionss. | 
Here I have annex d two or three more, with their An- 
ſwers, which may ſerye for the Learner's Exerciſe; and ſo 


conclude this Rule. 
> 400 Queltions in the Rule of Falſe. 


bat Number is chat, which multiply'd by 20; and 
liyided by 6, gives 140 in the Quotient? Facit 42. 
QUESTION I 


What Number is that, which added to its half and is 
one fourth, and to three more, makes 108? Facit 60. 


* "QUE $.T TON III. | 

A Veſſel that holdeth 60 Gallons, hath 4 Cocks; and 
being fill'd with Water or any other Liquor; if they all 
be ſet open at once, the Liquor will run out in 24 Hours. 
Now the ſecond Cock will empty twice as much as the firſt 
during the ſame time; and the rhird will empty three times 
as much as the firſt in the ſame time; und the fourth will 
empty 5 times as much as the firſt. What Number of Gal- 
lons doth each Cock empry.  _ 

Faeit the firſt, 5 dr Gallons; the Second, 10 17 Gallons, 
the third, 16 18 Gallons; the Fourth 27 -+ = 60 Gallons. 


gveSTION IV, 


” 0 £ * . : 


A Gentleman hired a Workmari for 40 Days and agreed 
for every Day he worked, he ſhould have 8 Pence; and 
ety Day he play d, he ſhould return back 4 Pence. At 
5 the 
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me End of 40 Days, the Labourer, received 104, 84 
How: many _— did he e play 2 Facit 16 Dae, 99d on 


IT AC 

1 94 go ETON V. * pod. 
'A yo 18 Man coming into a Garden, faith, Bleſ * 4 
you 16 Fair Maids! Sir, you miſtake your ſelf, ſaith one, I „bat 


for we are not 10; but if we were twice as many as we An 
are, we ſhould be as many above 10, as now we are leſt 101. 
—_— many wete there : ? Facit 5 Maids, or rather Maiden, 


Not 

eUESTION VI h th 

What Numbers a are they, whoſe + of the. one, ſuppoſe 4, may! 

is equal to? of the other B? Facit A 72, B 105. 7 
if no 

eUESTION, VII. Addi 


Suppoſe there are two Numbers, A and B, the leſſer of N Jour 


which, to wit A hath ſuch Proportion ro the Grearer, to wiſe 
wit B, as 2 + to 6, and the Sum of the ſaid Numbers hath rm 


I ſuch Proportion to the Sum of rhe” Square of the ſame 
74 Numbers, as 5 f to 684. I demand each Number? Fach In 


7 for 4, and 15 for B. | 5 hitl 
QUESTION vm. n 
conce 


Divide 45 into two ſugh Parts, * the Greater may be 
in triple Proportion to the Leſs, What are thoſe Tarts? . 
Facit 11 x, and 33 4.5 | 


2 U E 5 x I ON IX. 
+Diy ide 10 into two ſuch Parts, as if the G be &: 


vided by the Leſſer, the * may be 20, what ate 
both T_T Facit r, and 9 x7 = 


QUESTION X. 1108 


A Vaſſel of 63 Gallons was fill'd with French Wine of 
two ſorts ; the one at 2 x. the Gallon, and the other at 2. 
6d. the Wine in the Hogſhead thus fill'd did coſt 7 . 4. 
How much was 528 of each ſort * ? Facit 27 Gallons of 2.5, 


and 36 of 2 +. 6 d. 
ROEST 


 Logarithmical Aritbmetick; 


313 
QUESTION XI. 
A Gentleman bought a Houſe with a Garden, and 2 
dod Horſe in the Stable, for 500 J. Now he pay'd 4 times 


he Price of the Horſe for the Garden, and 5 times the 
price of the Garden for the Houſe : What did rhe Houſe, 


what did the Garden, and what did the Horſe coſt ! 
Anſwer, The Houſe 400 J. the Garden 801. the Horſe 
| | | | - 


* 


101. 


Note, Some of che foregoing Queſtions may be wrought 
By the Single Rule of Falſe ; though norwithſtanding they 
nay. be wrought by two Suppoſitions, as you may try at 


jour Leiſure. And to Conclude, any Queſtion whatſoever, 
if nor impoſible, may be reſolved ; if by Comparing. 


Adding, Subtracting, or Proportion, you could prove 
jour Queſtion, if the true Reſolution was given; fer other- 


wiſe the Queſtion cannot be reſolved, becauſe you cannot 


come ro know what the Errors were at the Poſitions; bur 
then they muſt be wrought by Algebra. 2 


In the next Place we ſhall proceed ro Logarithmical 
Hithmetick; and in that ſhall be very conciſe : Their 
chiefeſt Uſe in Arithmerick being in reſolving Queſtions 
concerning Compound Intereſt and Annuities. 1 


IPD — 


7 WW Sat a * 


logarithmical Arithmetick. 


Lehm, are artificial Numbers which differ equally, 
fitted to the Natural, for Eaſe in Calculation. | 
The firſt Figure, called the Index, or Charakter lick, 
lews how many Figures the anſwering Number conſiſts 


c which are always more by one than the Index, if the 


ame be whole. | 
So the Index of any Number under 10, is * ; berwigt 
e and 100, (1); betwixt 100 and 1000 is (3) GS. 
The Logarithm of a Fraction, or Decimal Number, is 


lone as an Integer, only with this Difference far the In- 


8 1 dex 


iftick, 


f 
- - 
. ak Y Pr 


„* 
n 


e 


— IPC ba Re a + 


2 « 
9 5 > 9 — — — 
— — _—— — — — 
* — wt 
———— > — — — 


gig Conftraftion of Logarithnis. 
dex, that if the firſt Figure of the Decimal to the Lef 


hand be ſignificant, the Index is (9), if there be one CG 
pher before it, the ni! is (. 95 if two before i it, the lade 


15 Ie rick ; £ 
EXAMPLE. 


IP. Namd. Logarithms. | Defed. Numbers. L og arithm; 


2343 [ 3.370429 2345 [9.370142 
234.5 J 2.3791428. | 2345 | <+8.370141% 
23.45 | 13701428 002345 | 7.370142 
2.345 e engt | 6.370428 


Thus may you ſee the Logarithms are the ſame, bur the 
Index thereof differeth, ng as io firſt Figure there- 
of is nnd from Doi. She; 


$7 * : 


Con traction of ar 


There Conſtruction, according to the common Rules 


given by many Extractions of Roots, is tedious; the be 
way yet known is this which follows. | 


To make 4 Table of Legarithms. 


Firſt, Put for the Logarithm of 1, a Cypher for che In- 
dex, and a competent number of Cyphers for the Loga- 
rithm, according to the number of Places you would have 

your Logarfthms conſiſt of; for 10 an Unit, with the ſame 
number of Cyphers ; for 100, 2, with as many Cyphers; 
for 1000, 3, with, as many Cyphers, Se 

Secondly, Find the difference between ſome two Loga- 
rithms above 1000, or rather, above. 10000, that differ by 

Unity ; thus, Mulriply the rwo Numbers together, and 
that Product you muſt multiply again by 4342944819032- 
5183896, which laſt Product divided by the Arithmetical 
Mean between both Numbers, the Quotient + 18 the diffe- 
rende ſought, 

Suppoſe we would find the 8 3 2 Log, 
10000, and 1009 1, the Product of theſe two Numbers 1s 
1.,00010000, which multiplied by 4343 produceth, 434343: 
43; this divided by 100co.5, your 4343. Now * 


8 
13 5 4 


's 


a, 


2 < 7 Are 
To find A Logarithm by the Fables. 31 5 
gifference before found, to wit, 434, the Sum 4.6000434 
s the true Logarithm of 10001 to / Places. 
Thirdly, Having thus found the difference of any t] .] 
Logarithms difference by Unity, and eonſequently ſome 
the Logarithms by dividing the Difference found by che 
Arithmetical Mean, between any two Numbers difference 
by Unity, you ſhall have the difference of the Logarithm 
of thoſe two Numbers. 81 3% DIL 
Thus to find the difference betwixt the Eogarithm of 
274, and 275; divide 4343, the difference of the Loga- 
rithm of 10000, and 10001 by 274. J, the Quotient 15821, 
is the difference ſought. 
Fourthly, Having by this means found a few af a pr E 
Logarithms, the reſt are made by Addition and Subtracti- 
on; and having made the Canon upward, above 1000 to 


be Logarithm of 10000, which is 4 0000000, ye add the 


 1c000, by Conſequence it's made for all inferiour Numbers. 


The prime Numbers ro which Logarithms muſt be 
found, in the firſt Place are theſe, 2.3. 7 11.19 
17.19.23. 29. 31.37. 41. 43.47. 33. 59. 61. 67. 
11 .73 . 79. 89. 97, Go. or the fame Nambers wiſh 3 
phers. There being ſeveral Tables of Logarichms, we ſhall 
only explain thoſe, which in this Place we have made we 
of, which are Mr. - Oughtred's in his Trigonometry, they | 
being of as good, if not a beiter Character than any ex- 
tant; and the Logarithms extended to 7 Places after the 
Index; of the fame fort are Mr. Gunter's, Mr. Nor wood s, 
Mr. Leybourn's, Oc. . 

The Logarithm of any Number under 10oco, is found 
by Inſpection; ſo the Logarithm of 1234 is 3.913151 3 
but if your Number given conſiſts of 5 or 6 Plates, then 
you muft uſe Proportion: Thus feek' for the firſt 4 as be- 
fore, noting the difference betwixt that Logarithm and the 
next greater; then ſay, As 10, if your Number conſiſts of 5 
Places, or as 100, if of 6 Places, to the {aid difference:: So 
the Figure, or Figures wanting to the Part Proportional, 
which added to the Logarithm before found, the Sum 
(when a true Characterſtick or Index is fitted) is the Lo- 
darithm of the Number ſoughge. 


$0 the Logarithm of 12345 i. 40914910, 
| And of 12355 is 5.09151215 © 


- 


To 


316 Addition of Logarithms, 
To find the Number anſwering a Logarithm given, i 
bur the Converſe; the firſt four Figures are found by Inſpe. 
Ction ; but :f you want for 5 or 6 Places, do thvs; ſeek the 
Logarithm next leſs, and againſt it are the four firſt Figures 
then ſeek the difference twixt that and the next greater, 10 
likewiſe berwixt the given Logarithm and the next leſ 
and ſay, As the firſt difference to 10, if for 5 Figures, or to 
100, if for 6 Places; So the other difference to the re. 
maining Figure or Figures ſought. 

So the Number anſwering 5.09 15121 is 123456, &c, 

fpnifie! 


Addition of Logarithms. 
| 5 the fig 


In Addition take this general Rule. 5 er. 
4415 Fe And 


V. U 
A 
Sum 
In th 
excepri 


the Sul 
(ypher 


i 


A General Rule. 


Ik your Indices be Affirmative, add them as uſual, and 
you have the true dum. . 
But if they be Negative, add them as before; only 
Note, That if the Sum of the Indices be under 10, add 
0; if juſt 10, add Unity; if above 1c, caſt 10 away, the If 
Sum or Remainder will be Negative. 


Bur if the Indices be of different kinds, that is, one Af. N. 
Gemarive and the other Negative, add them alſo. | kiphe 
If the Sum be 10, or above, caſt away 10, the Remain- Hand! 
der is Affirmative; if under 10, Negative. 
e Affirr 
EXAMPLES. 
I. Unto 2.26719179 II. Unto .3.2671717 
Add 3.14 14498 Add. 5.1414498 
Sum = 5.4086215 Sum = 18.408621 
; 22671717 C 9.1414498 f 
III. Addy .9.1414498 IV. Addy .7.2671717 
TR .$.8750613 .8.8750613 
Sum = 0.2836828 | Sum = 5.2836828 | 


More 


9 
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More EXAMPLES. 


y. Unto 2.267177 VI. Unto 9.267171 
5 Add . 8. 1414498 | Add 3.1414498 
| Sum = . 4085215 | Sum = 2,4696215 


In the adding of theſe Logarithms there is no difficulty, 
excepting in the ſecond, which may appear abſtruſe, where 
the Sum of the Indices is .18, which ſhews there is 11 
(yphers before the firſt ſignificant Figure, the 10 of which 
pnifies 10 Cyphers, and the 8 being defective, always is 
he fign of one Cypher before the firſt ſignificant Figure, 

Iss was noted before. 1 4 


And now we ſhall proceed ro SubrtraQion. 
Subtraction of Logarithms. 
A General Rule. 


If your Indices be Affirmative, and the higher the great? 
er, then as uſual. „„ 

If one or both be Negative, obſerve if the Index of the 
higher be ſmaller than the lower, if it be, added 10 to it; 
and if the higher be of greater Value, the Remains are 
affirmative ; if not, they are Negative. 


EXAMPLES. 


I. From 3.14 14498 II. From 2.2671717 
Subtract 2. 2671717 Subtract 3.141448 
Reſt 0,8742781 Reſt 9.1237219 
III. From 9.267177 IV. From 3.14 14498 
Subtract 3.144498 Subtract . 9. 2671717 
7 Reft . 6. 2157219 1 ä Reſt 3.842781 | 


V. From 
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V. From .3.8750613 VI. From .9.1414493 
Subtract .9.1414498 Subtract . 8.875061; 1D 
EKeſt .9.9336115 : : Reſt 0.266383; B 
In theſe rhere is nothing obſcure. Q 
8 Maltiplication of Logarithms. LI 
| To multiply one Number by another, is nothing but i 
add their Logarithms together, their Sum is the Logarith 
of their Product. Es A 30 ; il. 
e e eee 
I. Multiply 144 Log. 2.1383625 | ( 
By © 18 - -- £0 7181 Nd 1 
Product 1728 Log, 32375437 5 
II. Mult. 1383 Log. 31414498 Tad C 
, By 185 Log. 2.2671717 ö : 
Product 256225 Log. 3.4621 
III. Mult 1.383 Log. 9.24% Add 
05 61.5 Log. 8.267177. 6 Int 
ir 0445 © 1+ wepwherdemm ns — — wherc 
» Prod, .0256225 Log. .8.4086215 Logar 
ſubtra 


IV. Mult, 138.3 Log. 2.144498 N la. Mi 

. 26715 Add: l- 
; Prod. 2562.25 Log. 3.4086215 If 
And fo of any other. 8 195 


If 


Coſt 
Wha 


Diviſian in Logarithms, 


To divide one Number by anorher, is nothing butt 

Subtract the-Logarithm of the Diviſor from rhe Logarithm 

of the Dividend, the Remainder'is the Logarithm of the 
Quotient. 5 . 


A 
EXAM. 


0 
1 


Diviſion in Log arirhmt. 345 
EXAMPLES. c 


Divide 2728 Log. 32273437 ö 
"By "TS Log. I ebe 


Quotes 144 Log. 2. 2.1 1583625 


Il. Divide 256225 Log. 5.4036215 K. 
By 185 Log. 2.27741 Shred 


Quotes | 1385 5 Log. 3.14 14498 


III. Divide 2562235 | Log. 8.4086215 
By 1.385 Log. © pere Care 


Quotes : 0185 Log. 8.2671717 


IV. Divide 256. 225 Log. 2.4086215 
By 1 Log. 2. 1414498 {Fn 


N 


Quotes 1.83 Log. « o. 2671717 
And chus of any other. 


The Colden Rule in Logarithms. 0 


In this Rule we have 3 Numbers given, to find a Fourth - 
wherefore if your Queſtion be direct, work thus: Add the 
Logarithms of the Second and Third, and from that Sum 
ſubtract rhe Logarithm of the Firſt, the Remainder is The 
logarithm of the fourth Proportional ſoughr. 


EXAM P * E. 
If 13 Groceof Incle coſt 77. 12 5. what will 65 5 Calt > 
See the Wark, 


If 13 Groce, Log. —— — 8 11139433 8 
70 0 6, Lan. CEE SE anos 08808136 
What 65.5 Groce, Log. --<---- 1,8228216 
| 2 .7036 6: 35 2 
Anſwer, 33.8769, = . 1.589691 


320 Golden Rule in Logarithms. 


This may be performed by Addition, thus: Add the 
Arithmerical Complement of the Logarithm of the Firs 
unto the Logarithm of the Second and Third, the Sum i lead 
the Logaruhm of the Fourth. 


Aritb. Comp. 13 . 8.886036 
3 3 7-5 . . 8808 %% Lik 
The Arithmetical Complement is 66.5 . 1.8228216 
only the Remainder of every Figure] —— Wor 
ro 9, and the laſt ro 10. So the 38.8769 . 1.5896919 Wy. Sv 
Arirhmerical Comp. of 0.8808 136 POS 
is 9.1191864, of 2.0000000 is] Here you may ſee 
9.000000e, the Anſwer is the ſame 
| las it was before. 


Bur if your Queſtion be Inverſe, work thus; Add the Ne of 
Logarithms of the Firſt and Second together, and fron Num 
that Sum ſubtract the Logarithm of the Third, the Re-. ma 
mainder is the Logarithm of the fourth Proportional I., I 
ſought. . 
. * the 
If 12 Men do a piece of Work in 20 Days, in how many MW. 
Days will 60 Men do the ſame Work ? 

The Operation. 


Tf 12 Men, Log. 1.0791812 
Require 20 Days, Log. 1.30 10300 
The Sum 2.380211 


What will 60 Men require? Log. Sub. 1.778151 


—_ - — 


Anſwer, 4 Days. Log. - ©,.6020600 


This may likewiſe be performed by Addition, by ad- 
ding the Arithmerica) Complement of the Logarithm of 
the Third, to the Logarithm of the Firſt and Second; the 
Sum is the Logarithm of the Fourth, 


Thus, If 12 Men, Log. (1.791812 
Require 20 Days, Log. 109 1.30 10300 
What will 60 Men require, Arith. Comp. ( 8. 2218485 0 
Anſwer, 4 Days, as before, Log. | 0,6020600 | 


And ſo in any other, | 
| 55 Whence 


Extraction of the Square Root. 32k 


Whence you may obſerve, that in Multiplication, in 
lead of adding the two Logarirhms together, you may 
brat the Arithmetical Complement of the Logarithm 
of the one, from the Logarithm of the other, the Remain- 
er is the Logarithm of the Product. 

Likewiſe in Diviſion, inſtead of ſubtracting one from the 
aber, you may add the Arithmetical Complement of the 
Logarichm of rheDiviſor ro the Logarithm of theDividend, 
kc Sum is the Logarithm of the Quotient. 0 


Extraction of the Square Root. 


Though Extraction of Roots by natural Numbers, be 
ome of rhe difficulteſt Parts of Arithmetick, yet by artificial, 
Numbers or Logarithms, nothing is more eaſie and plain, 
4 may be ſeen in the Practice thereof. | 1 
To Extract the Square Root of any Numbers is per- 
orm d by parting or halving its Logarithm; the ſaid half 
b the Logarithm of the Root ſougt. 


EXAMPLE I. — 
What is the Square Root of 144? Log. 2. 1583625 


Half is | 1.0791812 
Which is the Logarithm of 12, the Root ſought. 


EXAMPLE II. 

Let it be required to find the Square Root of 166 
Log. of 160, is ; 2.2041200 
Half is the Logarithm of 12.6491  1.1020600 
Which is the fide of a Square Acre, and true to 4 Places 
of Decimals; which is exact enough for common Uſe, 166 
being a Surd Number, irs true Root is innexpreſſible. 


Note, If the Number whoſe Root is ſought be a Deci- 
mal, add 10 to the Index, and half it, as in this, 


| EXAMPLE III. 
What is the Square Root of 2252 Log. .19.3521825 
Half is 9.676091 
Which is the Logarithm of 4743, the Root ſoughr. 
; 4 And 


p - 
— - —— — * 
— —— — — 8 ** 


And ſeeing halving the Logarithm of any Number givez 


rhe Logarithm of its Root, then it follows, that multiphj. 

ing the Logarithm of any Logarithm by 2, gives th, nuſt 
Squate thereof; as may be ſeen in this Example. tithm 
A 129. 


EXAMPLE IV. 


What is the Square of 11826? Irs Log: 4.072837 
_ Mulriply by 3 3 
Which is the Logarithm of 139854276 = 8.1456736 
Proof is its Root, viz. 11826, + == 4.072838 


This Number 139854276 is a very remarkable Num T* 


ber: Firſt, Its a ſquare Number; Secondly, it contains 9 
Places, and they are the 9 Digits, and I chink there is 


not another that does. Ac 
Extraction of the Cube Root. 18 
Asthe Square Root was found by Bi-partition] or haly: 
ing ig Logarithm, ſo the Cube Root is found by Tri-par- . L 
ri of taking one third Part of irs Logarithm, which {© Pre 
will be the Logarithm of the Cube Root ſought. 
3 EXAMPLE L : 
What is the Cube Root of 17289 1 
The Logarith of 1728, is 3.2375437! oh 
One third of this is | 1.0791812 f 
Which is the Logarithm of 12, the Cube Root ſought. Ill be 
EXAMPLE II. i 
What is the Cube Root of 1234562? 
Its Logarithm is 5.0915121 
One third thereof is | 1.6971707 
Which is the Logarithm of 49.7932; the Cube Root 
ſought. 
: | | | \ | m 
If your Number be a Decimal, add 20 to its Index, and 
Jo the Cube Root of . 256, its Log., 29.408240 
5 will be .6348 99% 0934s. 3 "> $026800 
| 


Hence 


Hence if you have a mind ro Cube any Number, you 


muſt multiply its Number by 3, and you have the Loga- 
rithm of irs Cube ; ſo the Cubs of 9 will be 1 


119. | 9 9 Log. o. 9542423 
2 


2.3627275 
| Proportions in Logarithms. 
To find 4 mean Proportional between two Numbers. 


' RULE, 

Add the Logarithm of two Numbers into one Sum, the 
; of which is the Logarithm of the mean Proportional 
ſought. - 

EXAMPLE. | 

Let the rwo Numbers be 16 and 144, and let a mean 


Proportional be required, 
Log. of 16 is | 1.2041200 
Log. of 144 1s | 215865235 
Their Sum 3.3624825 
Half of which is 1.58 12412 


which is the Logarithm of 48, the mean Proportional ſought. 
Note, If one be a Decimal, if the Sum of the Indices 

be 10, or above, caſt away 10 and then halve it; if it be 

not 10, add 10 to it, and then halve it. | 
So a mean Proportional berwixt 12 Log. 1.0791812 


* 22 
, The eee 04771212 
Will be 1.722 o. 2385606 


Between two Numbers given, to find any Number of 
mean Proportionals defited. : . 
XUL E. 
Subtract rhe Logarithm of the leſs Number out of the 
Logarithm of the greater; the Remainder divided bya Num- 


ber greater by one than the number of means ſought ; this 
5 PS ' © © Quorient 


DW TS 4 


| 
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Quotient added to the Logarithm of the leſs Number, the 
Sum is the Logarithm of the firſt Mean; ro which addin 

again the ſaid Quotient, the Sum is the Logarithm of the 
ſecond Mean, and ſo forward as far as you have occaſſon. 


RX4MPFLE- 
Betwixt 16 and 64 find five mean Proportionals. 


Log. of 64 is 1. 8061800 
Log. of 16 is . „1.204120 
Divide, the Difference is <4 len 
4 part for 5 Means is 0.100343} 
To which add the Log. of 16. 1. 204 1200 
The Sum is the firſt Mean 20158 1.344633 
To which add again | 1003433 
The Sum is the Log. of the zd. Mean 25398 1.404 8066 
To which add aga mn 1003433 
The Log. of the 3d. Mean 32 1.505149 
To which add Do 1003433 


The Log. of the 4th. Mean 40.317 ' 1.6054532 
_ Unto which add again 1003433 


The Log. of the laſt Mean 50.796 1.705836; 


This Propoſition is of excellent Uſe in the Calculation of 
Tables belonging ro compound Intereſt, as ſhall be ſhewn 
in due Place. 3 4 Dy 

Having three Numbers given, to find a fourth in a duy: 
licated Proportion. 1 LATE 


RULE. 
Double the difference of the Log. of thoſe two Numbers, 
which have the ſame denomination; then according as the 
firſt Term is leſs, or greater than the ſecond, add or fub- 
tract the double Difference to, or from, the Logarithm of 
the other Number ; this done, the Sum or Remainder is 
« Che Logarithm of the 4th. Number ſoughr, 5 


EXAM: 
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EXAMPLE. 


If the Content of a Circle, whoſe Diameter is 7 Inches, 
te 38.484, what is the Content 6f that Circle, whoſe Di- 
meter is 212 Anſwer 346.361. 


See the Work. 


le 


Diameter 7 Inches, Log. 0. 8450980 


0 

Diameter 21 Inches, Log. 13222193 

3 W Difference doubled 0.9542426 > Ada! 
Content given, 38.484 Log. 1.58 528027 9 
3 Content required, 346.3561 Log. 2.539523 | 

— W By this Propoficion we find the Proportion betwixt like 
a duperficies, which by Euclid the Erh, and 19th, and zoth, 


is proved to be in duplicate Proportion of their Homolo- 
gous Sides. e 5 
So if a Field meaſured by a Statute Perch, contain 
36 Acres, i: would, it meaſured by a Cheſhire Perch, of 24 
feet ro the Pole, be found ro contain but 17 Acres, and 
z;th Parr. | 

Having three Numbers given, to find a fourth, in a 
;; Trplicated Proportion. 418 


of ee ee 


Triple the difference of the Logarithm of thoſe two 
Numbers, which have the ſame Denomination ; then ac- 
T. cording as the ſirſt Term is leſſer or greater than the 2d, 
add or ſubtract the tripled Difference ro, or from the Lo- 
garithm of the other Number; this done, the Sum or Re- 
mainder is the Log. of the 4th Number fought. 


EXAMPLE, 


If a Buller, whoſe Diameter is 9 Inches, do weigh 72 
Pound, whar will a Buller of the ſame Metal weigh, whole 
Diameter is 6 Inches. 0 e 


fe Diameter 
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Diameter 9 Inches, Log. 0£.9542425 

Diameter 6 Inches, Log. 0.7781512 , 
Difference is | 0,1760913. louble 

Difference tripled y 5282739 n Ran 

Weighr given 72 lb. Log. 1 35 Sub! 

Weight required 215 I 3290586 


By this Propoſition we find the Proportion betwixt like 
Solids ; for as like Superficies do hold in a duplicated Pro. 
portion; ſo like Solids do hold in a triplicated Proportion 
of their Homologous Sides, Diameters, &c. 

In the next Place we ſhall give you a few Propoſitions 
in Military Orders, and then proceed to our chief Defign, 
which is compound Intereſt. 


Military Orders by the Logarithms. 
PROP. I. 


Any number of Soldiers being given, to place them in 
a ſquare Barralia of Men. 


RULE. 


One half of the Logarithm of the number of Soldier 
given, will be the Logarithm of the number of Men, both 
in Rank and File, ro make a ſquare Battalia of Men. 


EXAMPLE. 


Let 1764 Men be given, and let it be required to o frams 
them into a ſquare Battalia. 

Log. of 1764 1 | 3.2464986 

2 18 1.6232493 1 

which is the Logarithm of 42, which is hs number of IM. e 

Men that mult be placed both in Rank and 18 to make 0 

a _—_ Battalia of Men, Ti 
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PROP, II. 

Any number of Men being given, to order them into a 

double Battalia; that is, that ſhall have twice as many 
n Rank as File. 5 

„„ 0 W.S $ | 

Half the Logarithm of + the number of Men, is the Lo- 

grithm of the number of Men to be placed in File, and 

hat number doubled, is the number to be placed in Rank 


—_ EXAMPLE. 


Let the number of Men be 8450, and ler it be required 
omake a double Battalia of them. | 


Half the given number of Men is 4225, Log. 3.6258267 
The half of which 1s ; 1.8129133 
which is the Logarithm of 65, and ſo many muſt be pla- 
cd in File, which doubled makes 130, which is the num- 
ter of Men to be placed in Rank, for 65 times 130, is e- 
qual ro 8450, the number of Men given. 


- PROP. III. 


Any number of Soldiers given, to order them into a 
quadruple Battalia of Men; that is, that ſhall have 4 


imes as many in Rank and File. 
h RULE. 
Half the Logarithm of one quarter of the number of 
vidiers given, is the Logarithm of the number of Men to 


ee placed in File, which Number multiplied by 4, is the 
e Number to be placed in Rank. 


6 EXAMPLEE. 


Let the given number of Men be 4900 to be ordered 
eino a quadruple Battalia. | 


One quarter of which Number is 1225. Log. 3.088 1361 

Ide half of which is 1.544068 
which is the Logarithm of 35, the number to be placed 

in File, which multiplied by 4, gives 140, which muſt 
„Je che number to be placed in Rank. . 


PROP. 
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PR P. IV. Tt 

Any number of Soldiers given, to order them into ti Tj 

equal ſquare Battalions. Ic 
RUL E. 


Half the Logarithm of + part of the number of Soldier 
given, is the Logarithm of the Number to be placed both 
in Rank and File in every Battalion. The 


Let the given number of Soldiers be 6075, and let it be | n 
required to form 3 ſquare Battalions of them that ſhall have u | 
an equal number of Men, both in Rank and File. l 


One third of 6075 is 2025 its Log. 3.3064250 Gro! 
The half of which is | 1.6532125 

which is the Logarithm of 45, the number of Men in each Ft 

Battalion that muſt be placed both in Rank and File. - 

5 0 theu 

Any number of Soldiers given, to place them in Rank n 
and File, according to the Proportion of any two Num- 

bers given. . . 

N 1 


From the Sum of the Logarithms of the number of Sol- Ml Rar 
diers given and the Proportional Number for the Rank WW u tr 
ſubtract the Logarithm of the Proportional Number of File, 1 
half the Remainder is the Logarithm of the Men to be 
placed in Rank, and the ſame Logarithm ſubtracted from 
the Logarithm of the whole number of Soldiers, leaves the 

 Logarithm of the number to be placed in File, 


[ 

1 

| 
EXAMPLE. 
Ler 360 Soldiers be ſo placed, that the number in 2 
File may be ro thoſe in Rank, as 5 ro 9. 


The 


Military Orders by the Logarithms. 


The Log. of 3600 is 3.5563025 

The Log. of 9, the top of Rank is 8.342425 

tee The Sum is wy Sis ba 
Log. of 5; Prop for File i =— PV | 4 6989700 
Difference is 4.877870 

ere Half of which is 1-4 on. Mn 


which is the Logarithm of 80, 2 the avinber.ih Rank; 
ind the laſt Log. ſubtracted from the firſt, leaves the Logs; 
of the File, ro wit, 1.6305 130, the Log. of: 44. neareſt 
the number in File, $935 nbi 51 11 | tho T 4. 1151 
24 7 R 0 P. V. 2 2 (1. | 8 185 4 


** 


7 Anker of Soldiers given, with tidir Giſtknes; in 
lunk and File, ro order them into a ſquare Nutralia of 
Wbt n 5006 ese % lid draw 
R U L Bio og baods) od: 
From the Sum of the Log. of the ander of Solers 
ind of the diſtance in Rank, ſubtract che Lbgarithiif of 
their ſtance in File; half of the Remalnder is che Num- 
ber in File; which Lozarithm ſubtract from ' the re 
number of Soldiers, the remainder is the Loga ) 


0 number of Soldiers ro be placed in K l 25191 "a 
N End O05 are 2if uo 
1 EXAMPLE. 21 tie 7 ln 
Ia 3600 Sörliers be ordered into a CERES, 8 
Ccound, fo that the diſtance in File ma : 
unk 3 Foot ſo tlat the Ground 3 e upoft maybe 
k, true Square. 140 lot 1 - 280. 
e, The Logarithm of 3600 3 ; „ gedeng 
a Log. of 3, the diſtance 1 in Rank i is 8 W440 
ic The Sum is WA dm 1 4.6334237 
Log. of 7, che diſtance i in Bite TY of 8430980 
Difference is rk nue N 


Half of which : is 1 06s 1 3941628 
which is the Logarithm of 31 ond ade number. of 
Men in File, and the laſt Logarithm ſubtracted from the 
irt Logarithm leaves 1.9621397, which is the Logarithnt 
of 91 neareſt the number of Men in Rank. 

More might be added, but theſe ate ſufficient. 

Vu Compound 


1 


e 


is called Compound: Intereſt 


330) 


1 =" = 3 RS "4 My | Nt 
N N —ů—5ꝙſ 

. F . | | ae 
RE 4, d 1 1 Hou! 
_JLOmpound INTEREST. fit 
a | | | le © 


When a Sum of Money is lent, and the Intereſt, when II , 
due, is not paid, bur kept in the Borrower's Hands, ſoup! 
and by that means become a Part of the Principal, thenk I "> 


As if 4 lend to B an 10 1, at the Rate of 6 per Cem. 
for a Year, then it is evident that at che End of one 
Year, B is got into A's br 10s J. and if this be continued 
in Bs Hand till the End of the ſecond Year, there will then 
be due A the increaſe of 106, viz. 112 l. 7 8, 24,5; 
which will be a new Stock for the third Year, if not paid 
at the ſecond Year's End. | 

Wherebz ir, Lawful to take Intereſt 


Jr will appear, that for any time under a Year, 
Intereſt is more eaſie than Simple; for he that 


roo. much, which may be proved thus; For as Simple 1 
Intereſt was performed by a rank of Numbers Arithmeti- a 
cally proportional; ſo Compound Intereſt is perform d by 
a rank of Numbers Geometrically proportional. | 

. And. itis ro be known, that if three Numbers be in , 
Geometrical.Proportion, the Product of the two Extreams C 
is equal to the Square of the Mean, by the 2070 of the 7th 

of Euclid. So on the contrary, if the Rectangle contained 
under the Extreams of any three Numbers, be equal to the 
Square of the Mean, then thoſe three Numbers are in 
Geometrical Proportion. 7855 


Nox 
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Now if 3 J. be the Intereſt of 100 J. for a half Year, or 

ix Months, then theſe three Numbers 100, 103, 106, 

hould be in Geometrical Proportion; + but it may be proved 

by the aforeſaid Propoſition they ate not: For the Rectan- 

le of 100 and 106 is but 10600, and the Square of the 

ean 103, is 16609, But if the Square Root f 10600 be 

A fought, ir will be found to be f 2.956 ; So that the true 

» WY Proportional Intereſt of 100 /. for fix der or FINE 2 
Year, is but 24. 199. 1 d. lere. 3 


i * f 


In the Solution of 2 of Compound fi 1 
ne Things are to be con debe 


ed Fi, The Principal, or Money l ent. 
1 Y $condy, The Time of Forbentance, in Years, 6 Plan 
ae Tear. 
1d Thirdly, The Rate of Inrereft per Cent, by the Year, half 
Year, or Quarter, Ge. Equal to 1.06, 1.08, 1.10, &c. 

lt Fourthly, The Amount of the faid Principal for the ſaid 
* Rate and Time. | 

Any three of theſe being given ro find the Fourth, af in 
0 the he Propoſitions following. 
f PROPOSIFION bk. | 


0 Principal, Rate, and Time given, to find the Ae. 


RUE E. 


Unto the Logarithm of the Rate multiplyed by the 


Time, add the Logarithm of the Principal, the Sum is the 
Logarithm of the — 4 * | 


EXAMPLE. 


What will 20 J. amount to forborn 7 ven. a 6 pe 
ent. Compound Intereft ? 


Principal 204. Rate ne Time 7 8 


5 U u 22 


5 See, the Work, 

h dine e i 
Product of the Rare and Time; Log. 197 14 V ' 
Add the Lag. of 20 © the Principal | 1.301020 ſought 
„ „ e AC 


Which is the Log. of 301. 13. 5 d.! . the Amount ſought Th < 


E * 4 M P L E II. 
Whar will 365 J. 15s; 6 d. amount to, forborn 11 Years N Com 


and a Quarter, at 5 per Cent. Compound Intereft ? will | 
Y . V. 
Principal 365.775, Rate 1.05, Time 11. 25. 1 
M. 
The Wok, | | 
Log. of 1.65 the Rare, | is o. 0211893 
Mliultiply by the Time | | 11.25 


Product of the Rate and Time: 1 0 238300 0 
Add the Log. of 365 775, the . 2.5632140 | 


— 


The Sum is | 28015936 u 
Which is the Log. of 633 J. 5 . 6 d. 4, the Amount. 


PROPOSITION II. 


Amount, Rate, and Time given, to find the Principal, p 
RULE 

From the Logarithm of th Amount, ſubtract the Lo- F 

garithm of the Rate, multiply by the Time, the Remainder rith 

Js the Logarithm of rhe Principal, or preſent Worth. Ra 


EXAMPLE l. 
What preſent Money will pay a Debr of 16 | due 


Years henee, at 5 per Cent. per Ann. Compound Intereſt? 


I. fx Y, 
20 the Amount, 1.05 the Rate, and 7 the Time, 


Log. 


. 


compound N 313 
Log of wh he Amouar wg 0 . 
Product of the Rate and Time fub; \., Oh 1433255 
The Remainder i is = 1527049 | 


Which is the Log. of 14 J. 4 J. 3 d. {, the _ N 


ſought. 
EXAMPL E II. 


A Gentleman left his Son 150 l. to be paid at the Age of 
11 Years, of which 7 Years were ſpent at the {aid time; 
the Execurors deſire to pay ready Money, ſo they may have 
debate allow'd after the Rate of 45 e Cent. per Ann. 


Compound Imereſt, the Queſtion is, ar ready Money 
vill pay this Debt?! 
Amount 150, Rate 1.06, Time 14 Years. 
Log. of the Rate 1.06 is — © © ©.02530$9 
' Multiply by the Time 1 14 
A ns 1012236 | 
no wa 
Product of the Rate and Time 3342826 


Which Sub. from the Log. of 130g vix. 2. 1760913 
— — 


Reſt 1.82186 7 
Which is the Log. of 66. 345, or 66 J. £ 5s, 11 4 wh 
1s the Anſwer to the Queſtion. \ 


PROPOSITION II. 

Principal, Amount, and Rate given, to find the Time 
| RULE. | 

From the Logarith of the Amount ſubtract rhe Loga- 


rithm of the Principal, that divided by the  Logarithm of rhe 
Rare, ww the Time. 


EIXIAMPLE |. 


In what time will 20 J. amount ro 4ol. at 6 per Cent. 
jr Ann, Compound Intereſt, 


Prin- 


110 Compound Intereſt. 


Principal 20 1. Amount 40 J. Rate 1.66. 


The! . of 40 l. the Amount is 1.802060 is 
* {The Log. of 20 J. the Principal ie Zolohe princi 
e 1 * 15 Diff. 3010300 
8253630 3010300 (1 895 | 
253059. |. noZ id 5! now: 
« if} S 1 
i 1 1 T > 11 Months il» 
F 253039 2 Wok” and 5 Days; avi | Ar W 
4:6 —— ding 4 Year as in Simpl 30.0 
2266510 Intereſt. | 
2024472 do ere) le Pei 
& k 2420380 . 11 4413 Ame 
5 2277531 | Prin 
"x —— org, | | 
05 4428490 
dt EXAMPLE Il. Fa 
1 what time will 15 s. amount to 13 L at 10 per Cent | 
my Compound Intereſt ? | 
Principal 75, Amount 35, Rare 1.10, 
Bw of 15 the Amount, is y 1.1760913 
— Jag. of 75 the Principal 1 1 9.8750613 
Difference is | | 1,30103o00 
| #413927) I. — (37; 4313 
1241781 
7 10 „ 
413927 Anſwer, In 31 Years, 2 F 
— Weeks, and 3 Days. Ker 
1785630 Ne. e 
1655708 | 11 
— OY - | In { 
| 1299220 | WM ka 
| 1241781 | | 


| — — 


PRO. 


le 


r 


oO 1 uw 


— Torerbft 


| Ro Pe STT Te NIV: | 
eee | 


"ROLE. 


Frm hs Logarichm.of the Amoun 2 th Logs: 
um of che P incipal, the Remainder divided y 
the F 


4 E 1 


At what Rate of: Compound Intereſt will 20 l moun 
30,072, or 30 , — Nea N 


principal 20% aum, 30. 577, Time 7 Y 1 . 


. 


Amount 30. +, 1 ; 147 1712 

Principal 20 J Tr 5 1 0300 
| — 

0.171412 


hs 


* = — o. 0263058 


Equal do che 12 of ves. a Rate ſought. 4 


. 0 
2 14M E I. 5 
At Frs Rate of Compound Intereſt will 51), 158 
' 

| 


mount to 70 J. 18s. in 5 Years? 
Kriese! $1.7 5, Amount 70. 9 Time 5 Years 


diane Bg, 1 hs i 18506462 | 
Frinckpabs 31755 Log. | de 17121 
| + ; g Gat, eee 
Tela 


wat ls Tr of- I 665, which is 60. 104 
r Cent. Fer Aun. the Rate ſoughr. 


The two firſt Propoſiti tions being often afed, we Have, a ab 
In Simple , Intereſt, annexed Tables fitted chereto, at the 
Rates of 5 and 6 Ya Cent. 7. a to continue for 31 Years. 


nn 


TABLE 


—— —— — — 3 ——— œ8— — —— — — 0 DR 


Compound Interef. 


| 4 _TABLE I. | TABLE I. 
| SiShewing the 8 Shewing the Rebate | 

ba: 20 of e ee lee Our: ere for 31 iy 

| Tears ot 5 and Years, at 5 and 6 per Met 
| per Cent. ne Cent. n Int - Fahe 
. La 1 6 Fol 
Wr mes Fang anne —— ore 
1 Is * = | | +; — . 5 | FS: w 2 r 
1] 105000 1.060000 "004208 4943306] JW" 


1.12360 59282 889996 be th 
3 1.157625 1.19 1010 638 


1.262477 24278 792093 Rate 
1.338225 783526 7472580 of the 


"6 1.340096 1.418519 ., 746215] . 046 e 

71. 40/100 1.303630 | 
J 1-477455| 1.593848 .676539] 27412 il 
9 


3 
a 


+ 
MY 
* 
Go 
a) 
Oo 
G 
— 
So 
= 
= 
— 


191.5513280 1.689479] -64460g] 591898 1 4, 
[of 1.628895 1.790848 613913 558294 be 4 
6 11] 1.710339] 1.898298] .584679] 526787 Fa 
112 1.795856! 2.012196] 455683F 496969 tum 
[x3] 1.883649 2.132928 33021 46883) the fi 
14] 1.979932 2. 260% 4] 3050680 4442301 bers! 
15 2.078928 2.3965 58 481017 41 7265 
ie] 2.182874 2.540352 | 45811 393647 RY. 
A 17] 2.292018 2.692773] 4362960 371364] | T 
18 2.4066 19 2.854329 4155200 3503433 M 
[rg] 2.526950 3025599] +395734] 330513 * 
20 2653298 3.207135 3768890 311804 | "ed 
| 2.785962. 3-399564| 3589120 294153 In 
2.926261 3.503537 341849 277505 Tear 
33.571524 3.819750] 325571] -261797 W 
| 3,228 100 4.048935 | 320067 . 246978 

338635 5| 4291871] ,295302] .232998 Ti 
——— — —— — — W 

3553673 4.383 281240 219810] | 
3.733456 4.822346 .267848| .207368] 1: 
3.920129 5.111687 2530930 195630 W 
4.116135 54458388] 4242946 184556] Jun 

4.221942 6.742491] +221377; 174110] | 

| 4538039 6088101 | 220359 164254 
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The Conſtruction and Uſes of the foregoing Tables. 


For the Conſtruction of theſe two Tables are. ſeveral 
Methods uſed, we ſhall only mention that which moſt is 
Fafie and Expeditious, which is by the Logarithms. 

For the firſt Table thus; Seek by the firſt Proportion 
foregoing, the Amount of one Pound for 31 Years, and 

betwixt that Log. and the Log. of the Rate find 30 Geo- 
Wrercical mean Proportionals, as before taught, which ſhall 
te the Log. of the Number in the firſt Table; which is 
nothing elle but the continual Addition of the Log. of the 
Rate to its ſelf, and to its laſt Sum: As if we add the Log! 
of the Rare to its ſelf, the Sum is the Log. of the Number 
belonging to the ſecond Year, and to that Sum add again 
the Log. of the Rate, gives the Log. of the Number belong- 
ug to the third Year ; and thus you may do till you have 
iniſh'd: Or if you multiply the Log. of the Rate by 1, 2, 
1,4, 5, 6, Sc. gives the Log. of the Numbers anſwer- 
ing thoſe re ſpective Years. aun i 
And for the Numbers in the ſecond Table, take the A- 
fithmetical Complements of che Log. of the Numbers in 
the firſt Table, and you will have the Log. of the Num- 
ders in the Second, 1 0 
Now for their Uſes; 
Theſe Tables are ro be Uſed in the ſame Manner as 
W thoſe in Simple Intereſt, and fo need but few Examples. 
Take an Example for the Uſe of the firſt Table, 


What will 20 J. amount to forborn 7 Years at 6 per Cent. 
Compound Intereſt? | : 
In the firſt Table under 6 per Cent. and oyer-againſt 7 
Years is . 1.50363 
Which multiply b | 5 20 


The Product is „ 
Which is Equal to 30 J. 13. 5 d. 1 8 
Take another Example for the Uſe of the ſecond Table? 


W Whar ready Money will pay a Debt of 36 J. 105. Due 
Tears hence, ar 5 per Cent: Compound Intereſt > 


| 30.07260 


XX The 


"he 


3 38 \ U ompound Intereſt. 


The Operation. 


In PIETY Table, and under 5 per Cent. and over-againf 
21 Years is, 5 , 3599 f 
Which multiplied by 365 


1794116 
2153652 
1076826 


Producerk = 19105, 24 13.1013836 
$#hich is > equal to 13 J. 2. The Anſwer. | 


CR C:T I O N II. 


In the Solution of Queſtions of Compound Intereſt con Lo 
cerning Annuities in arrear, we may conſider it under theſe 
four Particulars, (viz.) Fe 


Firſt, The Annuiry, or Penſion. 

Secondly, The Time of Forbearance i in Years, or Pars 
of a Year. the. 

Thirdly, The Rate of Intereſt. And | 


Fourthly, The Amount of the laid Annuity, for che ſaid 
Rate and Time. T 


Any three of theſe being given to find the fourth, as 
in theſe four Propoſitions following. 


PROP. I. 
Annuity, Rate and Time given, to find the Amount, 
RULE E. 


Firſt you find a correſpondent Principal in this manner; 
As the Intereſt to its Principal; So the given Annuity to it 
correſpondent Principal. Next multiply the Logarithm of 
the Rate by the Time, to which add the Logarithm of the 
correſpondent Principal, the Sum is the Logarithm of 2 
Number; from which, ſubtract the correſpondent Princi- 
pal, leaves the Amoun 9 | 


EXA M. 


eſe 


[ts 


as 
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EXAMPLE. 


An Annuity of 20 l. per Annum is forborn 7 Years, whar 
wil then be due at 6 per Cent. en Intereſt. 


| 7 @ EE VOTES 
furt Go, If 6 ; 100 :: 20 
1870 20 
. | 2000, 
* 3337 2 the Correſpondent Principal. - 
Log. of "the Rate | - "0,0253059 
Multiplied by the Time 7 
Log. of the Rate * bs the Time 5 0.177143 
Log. of 3333 the Correſp. Principal add. 2.5228788 
| Equal to the Log. of 501.210 2. Joo 


Cor. Princ. chat. 333.333 


Reſt bt „ 50 
he Anſwer, Fo Fees Eid | 
2 E * 4 I 5 I E 1. 2550 SI SE! 
There is an n Anauity af . per Annum, pay able by 


* 4 48 


—ůů—r5—i. x 
. "CHF, zin ai 1655 5 e, 


Quarterly Payments, (ig.) Cy per Quarter; this Annui- 
ty is forbora to the end of 14 Vears and Half; the Queſti- 
on is, What will the be due at 6 per cent. Compound 
Iatereſt 

Note. If the Interval betwixt any Pay ments be leſs than 
a Year, as ſuppoſe halt Yearly, Quarterly, Monthly, 
Weekly, Daily, Sc. then you muſt divide the Logarithm 
of the Rate, by ſuch parts ; as by 2 for balf Yearly Pay- 
ments, 4 for Quarterly Payments, by 52 for Weekly Pay- 
ments, and by 365 for Daily Payments; and your Quoti- 
ent will be a Proportional Rate, whereby to find your cor- 
reſpondent Principal; for if the ab ſolute Number anſwer- 
ing that Quotient, be made ſefs by an Unit, it will be a 
new Diviſor; by which dividing your half Yearly, Quar- 
terly, Ge. Paymenr, your Quotient, will be a correſpon- 
dent Principal; then may you work as before. 


X x2 See 


WY 3 


à0 3. Quotes 851. 9048, the Correſpondent Principal. Ine 4 
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See underneath the Logarithm of 1.05 and 1.06, ſo mn Log. 
vided with their natural Numbers placed over- againſt then Mult 


en Logarithms. Natural Numb. 


= Log. of 1,05 0.0211893 = 1.05 
+ 0£,0105946 = 1.0246738 


2 

I 0,0052973 = 1,0122722 + 
__— 0,0017658 =1.0040741 
TE  0,0004075-=21.,0009397 


FFF _ ©,0000581 = 1,0001336 


+£5.08 of 1.06 0,0253058 == 1.06 
ET 0,0126529 =1,0295638 
4 0,0063264 =1.0146738 | 
jr - ©0,0021c88 = 1,c048675 - 
TT. 0,0004366 = 1,0011219 © 
© 375 0©.,0000693 =1,0001596 


So in the laſt Queſtion, the Payments being Quarterly, 
T rake the natural Number anſwering 4 part of the Loga- 
rithm of the Rate 1. os, which made leſs by Unity, 5 Su 
014673, by which dividing the Quarterly Payment, 12 


See the Work, ſen, 
1014673) 12.5000000 (851. 9048 


22 00 
Sas 


117384 


76160 
73365 


27950 
14673 


132770 
4307 


"Xx 9 


71300 
5 58692 


12608 


Compound Intereſt. 


Log. of the Rate 1.06 is . 0233039 


Multiply by the Time 11.5 
- "1265290 
253058 
253058 
Log. of the Rate and Time 20910167 
Ls of the Correſp. Principal, add. 2.93039IL 
The Sum is the Log. of 1665. 2053 = 3.2214078$ 


Fub. rhe Cor. Principal, 851.9048 


45 | Reſt 814.3003 — to 8131. 63, 
which is the Aer.” 8 N 
FROM 8 
Amount, Rate and Time given, to find the Annuity, 
Jy 8 


RU L E. 
Suppoſe an Annuity at Pleaſure, and by the laſt Propo: 


ſition nnd the Amount or Arrearages ; then you may ſay : As 


the Amount to the ſuppoſed Annuity ; ; ſo the 1 bi- 
jen, to the Annuity required. 


EXAMPLE. 
What Annuity at 6 per Cent. Compound Intereſt, will 


raiſe a Stock of 167, 877, 1h 7 Tears? 


* IL 
8 J. 
Then if 6: 100:: wg Facit 50 4 correſpondent Princip, 
Log. of the Rate Q,0253059 
en by the Time | 7 
EV 5.177143 
bs of Correſpond. Principal, add. 1.69897 
Equal to the Log. of 75.181 18761113 
Cor. Princip. ſubtr. 50. o oe 


— — 


25.181 
Then 


342 h Compound Intereſt. | 
Then ſay, If 25.181 :3 :: 167.897 


mea 
25.181) 503.631 (20f 
Sete 50362 
— 20 J. 0 


6 b. RO P. II. | 
"I Rate, and ene Bären. to o find the Time, 1 
An 
K UL E. 5 VW 
Find: a SIP Principal, and add itt 8 the given 1 
Amount, and from the Logarithm of that Sum, ſubtract the 


Logarithm of the correſpondent Principal, the Remainder (ver 
Graded by the Logarirhm of the Kate, quores the Time. and! 
E XAML E. b be 


In what Time will 20 J. per Aunum raiſe a Stock of - 
769.877 a Intereſt, being computed ate Fer Cent, na 


per Annu m. | 4 
* Firft, If 6: 100: : 20: Facit 333.7 Coreſp. Principal e 
Given Stock 167. 877 K 


Correſp. Princ. 333. 333 


| The Sum $01 2160 
Log. of 501. 21 is 17ecorg7 
Log. of Correſpondent Principal | is 2.522.8788 


————— 


0253059) 1771409 (7 


$334 I Ars E: an 1 
Anſwer in 7 Years. 1 7 
PRO P. IV. we 


The Annuity, Amount and e given, to find the 
Rare of Intereſt. 5 


* 


RULE. 


Cc pb. Inter. 


38 


RUL E. 


To anſwer this, we will uſe Approximation, it being 

moſt conciſe and quickeſt Method we can u 
ſherefore make two or three Trials, till you get the 4 
wer bounded betwixt two of rhe neareſt Refults; then 


be Work may be F by Proportion, ay may be 
ken in * Work the Shar Vic, Example, 


E X 4 M P L E, 
ta lune of 20 per annum is offered to be let for 


—_— 


2 or 180 %. 10 f to be paid at the vin of the ſaid 
ferm, what Iatereſt is allow'd in this Bargain? 

Intereſt of Money being ſeldom above 10 J. and uadic 
er Cent. Wherefore I make a Suppoſition at 8 per Cent. 
0 by che firſt Propoſition I find the Amount at Tha Rare, 


J. 
o be 178. 4869 which is roo little by 2.044. 


Wheretore becauſe I ſee I am near, I make my ſecond 
Trial at 8 J. 10 6. per Cent. and working as before, I find 
he Amount to be 181.21, whereby J ſee I have overſhor 

he Truth by 71, and I ſce the Anſwe; is bounded be- 
wixt 8 J. per Cent. and 8 l. 10 5. per Cent. 


Wherefore, as in the Rule of Falſe, by theſe rwo Savps- 
itions, and their reſpective Errors, I find the Rate as under. 


Firſt Suppofition 8 the Error 2. 044 — 
Second Suppoſit. 8.5 the Error 0.71 + 


Laer Difference 5 com 2.754 


Then ſay, As 2.754 :. 5 :: 2.044: to. 371, which ad- 
led to the firſt Su poſition 8, gives 8. 371, or $81 97s. 46. 
the Rate of Intereſt ſoughr. 

The firſt Poſition being of good and frequent Uſe, 
we have adjoyned a Table firred rherero, and Calculated 


the MW # the Rates of 5 and 6 per Cent. Compound Intereſt, and 
t continue for 31 Years. 


344 
The Conſtruction and 
I Conſtruction. 


The Logarithmical diffe- 
rences of. o5 or. os (being 


Unity) and the Numbers 


Amount of one Pound at 
3 and 6 per Cent. for 31 
Years minus Unity, are the 
Logarithms of the Numbers 
in this Table. 
Take an Example or 
two for the Uſe. 


of 31. 15 s. 6d. amount 


pound Intereſt being com- 
pured ar 6 per Cent. 
Tabular Number an- 
ſwering 21 Years, and under 
6 per Cent. is 39.992725 
Multiply by 


199963625 
279949075 
279949075 
119978175 


Facit 150 J. 195. 3 d. 4. 


Uſe thereof, here follow. 


the Rates here uſed Minus 


in the Table ſhewing the 


oO cow O A Þ WAN» | 


What will an Annuity 


ro forborn 21 Years, com- 


Compound Intereſt. 


4 TABLE, Shewing the 4| 
mount of one Pound Anny; 
forborn for 31 Years, or un 

r. at 5 and 6 per Cent 
Compound Intereſt. | 


Years | 5 


| $+525621 


— 


. 


4.310125 


t. oO 
2.050000 
3.152500 


— 
O 


6.801913 
9.649108 


15917126 
I 7.712582 


8.142008] 8 


11.026364 1.491311 
12.577892 13. 180794 


14.206787 14.971642 


1959863 121.01 500 
21.578363 23.275909 


— — 


15.869940 
18.88213) 


3.775 


23.657491 
25.840366 
28.1 32 484 
30.539003 
33.065954 


150.972536875 


41.420475 
44.501999 
47.7 27099 


33.719261 
38.505214 


25˙672527 
28.212879 
30 905651 
33.759990 
36.715790 


39.992725 


51.112463 
54.669126 
58.402583 


59.156381 
63.705 76 
8. 528109 


52.3227 12 


20.760790 


73.639796 
79.05 8184 
84. 801675 


dee de; 


222 
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EXAMPLE II. 


What will an Annuity of 50 1, per Aunum amount tos 
farborn 7 Years, at 5 per Cent. compound Intereſt? 


Tabular Number under 5 per cem. and againſt 7 Years 


is PTY 9 8.142008 
Multiplied by 2 
Anſwer 47 1 3 40. 160400 


In the Solutions of Queſtions of Compound Intereſt, re- 
ating ra many equal Payments, at man 2 Times, as 
mn the Buying or Parchafing Annuities, Penſions, or Lea 
in Reverſion, we may conſider it undes theſe 4 Particulars. 


Firſt, The Annuity, or Penſion to be ſold. 


| Secondly, The Time of Continuance, either conſidered 


6 Yearly, half-Yeatly, or Quarterly Payments. 
Thirdly, The Rate of Inrereft, And - 
Fourthly, The preſent Worth of the whole, paid at one 

entire Payment, or equally reduced ro ſuch. | 


Any three of theſe being given, to find rhe fourth, as in 
the four Propoſitions following. | | 


PROP. I. 
Annuity; Rate; and Time given, to find the preſent 
orth. 
RULE. 


Find a correſpondent Principal as before tauzht; then 
multiply the Logarithm of the Rate by the Time, which 
ſubtract from che correſpondent Principal, the Remainder 
the Logarithmical Difference of the Principal and Worth, 
aid ſo by Conſequence the Worth is given. 


EXAM PAM. E. | 
There is an Annuity of 20 J. per Annum; payable by 
Yearly Paymenrs, and ro continue 7 Years, ro be ſold for 


tad; Money: What is it Worth, compound Intereſt being 
allowed the Purchaſer, at 5 per Cent ® 


Yy See 


346 Compound Intereſt, 
See the Work, 
If 31. : 100 J.:: 201. : Facit 400 t, Correſp. Pritci 


Log. of 1,05 the Rate is . 0211895 
Multiply by 1 


Log. of the Rate and Time : 0.1483251 
Log. of 400 the Correſp. Princip. 2.60 20600 


* 


2 


The Difference is ; 2.433734 
Equal to the Logarithm of 234.2725, which ſubtracted 
from 40 l. leaves 115 J. 145. 6 d. 2, the preſent Worth Lo 
ſoughr 


EXAMPLE II. 


An Annual Rent of 365 J. paid Yearly, and to continue 
12 Years, is to be fold for preſent Money; what is it 


worth at 5 per Cent, Compound Intereſt ? L 

See the Work, 17 

If 5 l.: 100 J.:: 365: Facit 7300 Correſp. Princip: x 

Log. of 1.05 the Rate is 0. 0211893 ded 

Multiply by the Time | 14 

| — —) that 

0423786 lue 

211893 P 

Logarithm of the Rate and fTinnm 23427 Wu 
Log. of 7300 the Correſp. Princip. 3.863328 

Difference is | 3.690511 


which is the Logarithm of 4064.913, or 4064 J. 18 . 34. 
which ſubtracted from 7300 l. leaves 3235 J. 1 5. 9 d. the W 
Worth fought. | | 
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* 
— 


EXAMPLE III. 
But if the aforenamed Annuity were to be paid by Quar- 
ly Payments, (viz.) 914, 5 s. per Quarter, what would 
the preſent Worth, allowing the ſame Rate of Intereſt 
before. „ e . 
Proportional Intereſt for Quarterly Payments at 5 per 
me. is = to 1.0122722 — 1 0122722, by whieh di- 
iding the Quarterly Rent, quotes the correſpondent Prin- 


y 


0122722) 91.2500 (7435. 3046 Cor. Principal. 


Log. of the Rate 1.05, is 9080211892 
Multiply by the Time > wa 
| A 35 | — — 
423786. - 1 > 
: 52 211893 C73 27 
rd Th Derr 
Log. of the Rate and Time 2542716 


Log. of 7435. 5046, the Cor. Principal 3.371314 


Tbe Difference is 3.670388 


Which is the Legarithm of 4140. 467 1, which ſubtra- 
ted from 7435. 3046, leaves 3295. 0375, Equal ro 3295 J. 
and 9 d. the preſent Worth; by which you may perceive, 
thar Quarterly Payments in this Annuity, raiſeth the Va- 
lue 59 J. 1985. | 85 5 

Norwithſtanding, in the Purchaſing of Annuities, very 
few Perſons will value a Leaſe the more for þeing paid 
Quarterly, rn nd e 


EXAMPLE TV. 


Bur if the ſaid Annuiry were to be paid by hails Paws” 
ments, viz, 20 3. per Day, what would be the preſent 
Worth, keeping the ſame Rate of Intereſt till} * 9 


Proportional Intereſt for daily Payments is . 001326 
when Unity is ſubtracted, by which dividing the daily 
Rent, quotes the Correſpondent Principal. 8 


I 2 | .0001 


| {0001336) 1. o (7483 Cor. Principal: 
Log: of 7485.03, is 343.ũ.374ʃ933 
Tut Log of the Rate and Time, is ; 0.2542716 


Difference is 3-6199219 


, Which is rhe Logarithm of 4167.9446, which fubrradtd 
from 748 5.6, will leave 3317.0854, Equal to 3317 l. 14, 


3 d. z. So the Difference of the preſent Worth of this An, MW! J. 


nuity, according to Yearly and Daily Payments, is 821, 
EXAMPLE v. 


An Annuity of 241. per Ann. ro begin after the End of {ind © 
6 Years,” whereby the firſt Rent will not be received 'til 
after the Expiration of 7 Years, and to continue 21 Years, M 
is to be ſold for preſent Money, what is it worth on this F 
Cofidition, allowing the Purchaſer 6 per Cent. Compound l 


* 


Intereſt? l 


If this Annuity were lo begin preſently, the Worth by oo 
this Propoſition would be found to be 382.3378, or 3821, of th 


65.94 

But ſeeing it begins not till the End of 6 Years, you 
muſt by rhe ſecond Propeſition of the firſt Section of this 
Chapter, find what ready Money would pay a Debt of 
382.3378, Due 6 Years hence; which will appear to be 
269.5328, or 269 J. 10 s. 8 d. which is the preſent Worth 
of this Annuity according ro the Condition aforeſaid. 


PROPOSITION II. 


Preſent Worth, Rate, and Time given to find the An- 
nuity. | 
FOO ULE 
Suppoſe an Annuity at pleaſure, and find the Worth by 
the laſt; then rhe Proportion runs, 1 
As the Worth found: to the ſuppoſed Annuity : : 
So the Worth given: to the Annuity required. 
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EXAMPLE, 


What Annuity to continue 7 Years will be Purchaſed 
tr 120 4, at 6 per Cent. Compound Inrereſt ? | 


Suppoie 15 J. and by the laſt Propoſition, the preſent 
Forth will be found to be 83.7357. | 


I l 1 


0 > : . th NN IN 3 
„ Then ſay, if 83.7357: 15: : 120: Facit 21.4962, or 
Ny 


11,95, 11 4. 19. the Anſwer, And thus of any other. 


_PROPOSITION II. 
Annuity, preſent Worth, and Rate of Intereſt given, to 


of Wind the Time of Continuance. 
il 1 
d Find a correſpondent Principal, ſubtra@ the Debr our 

the correſpondent Principal, and the Logarithm, of | 
„eit difference out of the Logarithm of the correſpond ? ht | 
i Principal ; this _ Difference divided by the Logarithm 
15 EXAMPLE I. || 
of W In what time will 20 l. per Ann. pay a Debt of 115.7275, | 1 
e 


allyl. 14 5. 6 d. r, at 5 per Cent. Compound Intereſt . 


h 
Hf Firſt, if 5: 100: : 20: Facit 400 Cor. Prin. 
From the Cor. Prin. 400 
dubrract the Debt 115.7275 
The Difference is 284.2725 
Log. of the Cor. Prin. 400 L is 28.802060 
Log, of 284.2725, is 2.4537349 


0211893) 148325 I {7 
1483251 * 


4 
= 68- ja 8 


Anſwer, in 7 Years.” 


E X 4 M- 


EX AMR L E II. 


1 Borrows of B 1728 J. and at the ſame time deluen Mr 
up to B an Annuity of rhe clear Valye of 240 J. per Am. 


which he is to enjoy till he be fully ſatisfy d for his 19281 = 
The Queſtion is, How long B muſt enjoy the Premiſes, 

Compound Intereſt being computed ar 6 per Cent, r Pi 
Ann. ] 9 

Firſt I ſay, if 6: 100 : : 240, Facir 4000 Cor Prin-. Le 

From the Cor. Principal 1 goo Ml Tl 

Fubtract the Debt vl. 

VI FIG 3-6-4144. A - 44 — '{; 4 

Difference is 425 + "22972 00 

5 3 and 

Log. of 4000, the Cor. Principal, is 3.6020600 Wl rece; 

Log. of the ſaid Difference 2272, is _ 3.356408; . 
Difference Hogg Red : 2 2436517 

253059) 2456517 (9.70729 . J 

22775 1//ꝙh ire 

A 1789860 No by t 

1771413 Jou 

: — — as 1 

1844700 A 

4771443 {old 

732870 If 

506118 per 

* 3 the 

2267520 20 | 

Anſ. In 9 Years, 9 Months, o Weeks and 5 Days; W too 

And ſo long B muſt enjoy the Premiſes. = 

8 R 


EXAMPLE III. 


4 lendsto B 600 J. and Bis willing to pay a Quarterly 

Rent of 15 J. per Quarter till A be ſatisſied for his 600 .. 

Ho many Quarters Rent muſt B receive, Compound 5 
tere 


* 
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reſt being computed at 3; per Cent. And what will che 
uſt Pay ment be? bat 8 4 not! 

0122722) 15.0000000 (1222.2747 Cor. Prin, - 


Fromm the Cor. Principal | 1222-2747 
Subtract the Det SC 


__ 


Log. of the Cor. Prin. 1222.2747, is 20.087 1688 |; 
Log. of the Difference 622.2747, is 2.793982 a 


* — ad 


Their Difference is 22531357 
; Log. Rate F 
0052973) . 2931867 (55.3464 = to 55 Whole Quarters, 
and ſomething above 3 of a Quarter. Anſwer, He muſt 
receive 55 Quarters Rent; and the laſt Payment will be 
IU3 IEG AS > e bee ee 


PROPOSITION IV. 
The Annuity, Preſent Worth, and Time of Continuance 
given, to find the Rate of Intereſt. _ 1 nh 
This Propoſition is beſt performed by Approximarion, for 
by two or three Tryals (but they muſt be near the Truth) 
you will have the Anſwer bounded betwixt two Numbers; 
as in the laſt Propoſition of the laſt Section. et 
An Annuity of 20 J. per Ann. to continue for 7 Years, is 
ſold for 100 J. ready Money, what Rate of Compound 
Intereſt hath the Purchaſer for his Money > A 
Intereſt of Money being ſeldom above 10, or under 5 
per Cent. I make my firſt Suppoſition ar 9 per Cent. and by 
the firſt Propoſition of this Section, the preſent Worth of 
0 l. PO. ro continue 7 Years, will be found to be 


; 00.659056, which ſhould have been 100 J. where- 
fore the Error is .659056. And ſeeing the Suppoſition was 
hort, I place it and the Error, as here, 

8 9—.659056 

* 9.25＋.18 


But 
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But ſeeing I am pretty neat, I make my next Suppoſ 
tion at 9d. 5 5, and by the ſame Propoſition, the ſaid Ay 
nuity for the ſame time will be worth 99.82, which ſhoy!; 
have been leo, by which I ſee I have ſuppoſed to 
much; and the Error is .18, which Suppaſition and Et 
ror I place under the other, and ſay, i. 
 As.839, the Sum of the Errors to .25, the Difference gf 
Suppoſirions, ſo , 18 the latter Error to .0536, which Sub 
tract from the latter Suppoſition, becauſe it was too great 
leaves 9.1964, or 9 J. 3 8. 11 d. the Rate ſouphr. 
And though this be Mathematically true, and Demon 
ftrable; and that by delivering up of an Annuity of 20 
Ann. to continue for 7 Years, for 100 l. paid in Hand 
he allows 9 J. 3 5s. II d. per Cent. per Ann. yet he will ne 
ver be able to make that Intereſt by his Annuity, unleſs 
+ He can find ſuch a Fool as will take his Anaual Payment 
as they become due, and give him 91. 35. 11 d. per Cent 
Compound Intereſt; which will be hard ro do, when an 
reſponſible Man may be fitted for 6, nay in moſt Places 
for 5 per Cent. = | 
Wherefore Mr. Martindale was in the Right, according 
to the Intent and Import of his Propoſition ; and that he 
can bur make 71. 13 5. 7 d. +, ſuppoſing every Payment be 
taken of his Hands at 6 per Cent. Compound Intereſt; 
and this will be ſomething difficult to do. And if ſome 
of his Annual Rents, or all of them ſhonld not be Impre 
ved, which is no impoſſible thing, he will not be able to 
make 6 per Cent. by his Annuity; So that J had rather put 
forth my Hundred Pound at 6 per Cent. Compound Inte 
reſt for 7 Years, than ſtand ro the Venture of the Im- 
proyement of the Annuity. But this by the By. 


The two firſt Propoſitions being of good Uſe, we have 
annexed Tables fitted thereto for 31 Years, at 5 and 6 
per Cent. Compound Intereſt. 


[ 


TABL 


Compound Intereſt: - 


TABLE I. 


LE I | TABLE TE. | 
Sew ng the preſe ent Shewing what Annui ty | 
Worth of one Pound| to continue for 31 T. 


: | Annuity to continue one Pound will Pur-| 
for 31 T. at 5 am, 6 chaſe, at 5 and 6 per 3 
Fer E Cent. Comp. Int. _ Cent. Comp. Intereſt. | 


E- | 6 "IG 95h 

— | — 

| 0.952381] 0.943396] 1.060000 
1.859410 1.833392 343637 
2.723248 2.67301 24 3741 10 
3.345950 3-465105 288591 
4.329477 Lee 237395 


5.076692 4.917324 | 197017 203363] 
6.46321 6. 2097924 15472 262033 
7. 1078210 6. 8016911 14069 147022 3 
7.72173 7. 3800860 129505 35868 «J 


8.206414 7.886873 120389 126792 n 
8.863251 8.383843 0 „112825 119272 Re 
134 9.39372 8.852682 486030 1029500 
4 9.898640] 9.294982} 101023 1075856 


— 


J 510.3796580 9.712248] 09634 1 


1— — — aA ITT 482; 


1610. 83776510. 105 894 00827 98952 
1711. 27406 600 477258] 088699] 095445 
1811.6895 8610.827602 2 092356 
19 12.085201. 1581160 082745] 89621 
20 12.462209 11 469920 804 057 184 | 
21112.8211 15211 1.764075 E 585004 
2213.163002 12.04 1580 07597 ] 8 
23 13-4885 72/12. 303379] «074137 081278 
24113 7986410 2.350356 07274] 079679 
25014. 93944/12.7833<4j 70952 78227 


2614.37 5184013. 0 164] 695644 ,076904| 
274 64303313.210531[ „08292 075697 
28014. $93127[13.496162 067122] 074592 
25115.141073,13-500719| V 05604] 7379 
3015.272450. 764829 065051] 072649 
31115. 59251043 9299%4 064132] 071792 


2 2 


—— oo © = rate. Food. 
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' The Conſtruction of the foregoing TABLES, 
If from the Logarithms of the Numbers in that Tab 
under Section the Second, you Subtract the Logarithm 
of the Numbers in Table the Firſt, Section the Firſt, th 
- . Remainders are the Logarithms of the Numbers in th 
firſt Table here. 5 


And their Complements Arithmetical are the Log, 
rithms of the Numbers in the Second Table, 


= Their VS E. 


There is do Difference betwixt the Uſe of theſe Table, 
2 thoſe going before, as may be ſeen in the following 
Examples. 5 | 


Examples in the Uſe of the Firſt TABLE. 


I. An Annuity of 20 J. per Ann. clear Value, is to b 

ſold for 7 Years, what ready Money is it worth, at 5 

Cent. Compound Intereſt ? 

Multiply the Tabular Number under 5 per Cent. and 
over-againſt 7 Years, viz, | 5.786373 

By 20, the given Annuity es M 


Laſt 
preſen! 
wo the 


T 


1. 


chale 


TY | | 1153.727460 
Gives the Anſwer, viz. 115 J. 14 f. 6 d. +. 

EXAMPLE II. 14 
Tiere is a Leaſe of Lands worth 32 J. per Ann. mote 
than the Rent paid to the Lord; of which Land there is 
yet a Leaſe in being for 7 Years; and the Leſſee is defi- 
tous to take a Leaſe in Reverſion for 21 Years, to begin 
when his old Leaſe is expired. What Sum of Money is ts 
be paid for this Leaſe, allowing Intetcſt at the Rate of 6 
per Cent. per Ann. 85 | 

Firft, See what this Rent of 32 J. is worth for 7 Years, 
which will be 17$1. 125. 9 d. fere. | 
.. Secondly, Add 7 Years ro 21 Years, which makes 28 
- Years ; theni ſee what 32 J. to continue 28 Years 5 Ml , 

_ worrh, which will be 428 J. 195. 11 d. 5, . 


Lafh,| 
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1%, Subtract the preſent Worth for 7 Years from the 
4 weſenr Worth for 28 Years, the Difference i is the Anſwer 
F 4 the Queſtion, to wit, 230 J. 7 1. 2 d. 1. 


m The Work for 7 Tears, The Wark fer 28 Tears 
h 5.382381 12.406 162 
Ul wp: 22 
11164762 26812324 
16747143 40218486 
— — clam — 
1178.636192 4218.997184 
* From 428.997 184 
1 e 178. 636192 


230. 260992 The W 


Examples in the Uſe of the . TABLE. 


I. What Annuity, to continue 9 Years, will 34 J. Pur- 
chaſe, Compound Intereſt being Computed at 5 per Cent? 


nd Tabular Number in Table the Second, * 5 3 Cent. 
and over-againſt 9 Years, is * 
Multiply by 
: —— 
422070 
BY 4nſwer, 4 J. 155.34, Facit 4 783460 
ore | = 
is | EXAMPLE II. 
o What Annuity to continue 21 Years will 365 J. purchaſe; 


Compound Intereſt being computed ar 6 per Cent, per Ann. 
" 6 MY Tabular Number in Table the Second, under 6 per Cent. 


Me overagainft 21 Years is | ,o85004 
ns, WM Multiply by 365 
28 425 
is 510024 
df. 314, 04. 6d. | 255012 
h, | ws 31.026460 


2 22 SECT. 


preſent Worth. 


356 Compound Intereſt. 
SECTION IV. 
Now in the laſt Place, we ſhall treat of Cochpchal ll Bu 
Intereſt, as it relates to the Purchaſing of Freehold Ellas nent. 
to be boug hr or Sold for Ever. Wort 


This by ere is called Compound Intereſt infinite, he. Q 
cauſe it relates to divers equal Payments at divers equal inn 


Times; but the number of thoſe equal Times are Infinite: 


As in Purchaſing an Eftate in Fee Simple for Ever. 
And this may be conſider'd under theſe three Particular, M 
Firſt, The Annuity paid b; Yearly or Quarterly Pay. WW 4 


ments. 


Secondly, The price, or preſent Worth. 
Tbirdly, The Rate of Intereſt. Qua 

Any two of theſe being given, to find the third; as in Wihe 
the three Propoſitions following. 


PROPOSITION I. 
The, Annuity and Rare of Intcreſt giv en, to find the 


RULE. 


The Annual (half Yearly, or Quarterly) Payment di- 
vided by the Rate of Intereſt, minus Unity, quotes the » 
preſent Worth. ts 

EXAMPL E. 8 


| There i is an Eſtate to be ſold of the clear Value of 20! 
per Ann, what Sum of ready Money is this Eſtate worth, W ! 
Sue Intereſt being allow'd the Purchaſer at 6 per I hol 
Cent,o - a bin 

06 20.000 (333.333 = = 3331. 65. 8 d. Wi 

4. 20 

18 
„„ 
Anf. 333 l. 65. 8 d. 18 
. — 
18 


— 


2 


EXAM 


er 


Compound Intereſt. 


EXAMPLE II. 


But if the ſaid Annuity were paid by Quarterly Pay- 
nents, vid. 54. per Quarter; what would be the Preſent 
Worth, Holding ſtill ro the ſame Rate of Intereſt > 


Quareerly Rare. 
minus Unity, is | 8 914674) 5.000000. (240.7287 


357 


+ 4 


44022 
Anſ. 240 l. 14 f. 94. * 59780 
5 58696 


— 
Quarterly W raiſerh 1084 
the Work 71. 85.1 d. 102718 


PROP. II. 


Preſenr Worth, or Purchaſe Money, together with the 
Rage of Intereſt being given, to find the Aptuny, NI] 


RULE. 


Multiply the Purchaſe Money by the Rare of Intereſt” 
mnus Unity, the Product ſhall b the n Rent. 155 


EXAMPLE. 


A Gentleman harh a Deſire to lay out 3331.4 on a Free: 
hold Eſtate, provided he meer with a Bargain as ſhall bring 
him in 6 per Cent. Compound Intereſt for his Money 
What Annual Rent muſt this be? 


333.333 
206 
19.999 99 Facit zal. 
PROP. III. 
The FOE and preſent Worth given, to find the Rate 
of Intereſt. 
RUL E. 


The Annual Rent divided by the preſent Worth, or Sun 
demanded, quotes che Rate, minus Unity. 


E XA M- 


«i —————— * *·  ——  — Es ——QU—U — —— te —— — A Oe 
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EXAMPLE. 


There is an Eſtate to be ſold of the Yearly Value of 200 


for 333 J. 3, what Rate of Compound Intereſt will the 
Purchaſer have for his Money. 


333-333) 20,000000 (.06 


19999999 He 
4 f.'6 1 8 Lear 
4 Op : * clude 


EXAMPLE 1I. 


There is a Freehold. Eſtate to be fold for 16001. the M 4 
Yearly Rent being 128 J. What Rate of Compound Inte- Wu th 


reft ſhall the Purchaſer have for his Money 2 4 90 
1600) 128.000 (. og | Wo 

| OY allow 

228900 Anſ. 8 per Cent. naſt 


| Leoftly, If it be inquired, how many Years Purchaſe any | 
Annuiry is worth, work thus, Divide Unity by the Rate, 
minus Unity, the Quote exhibits the number of Years. 


| TAN. 
There is a Freehold Eſtate to be ſold, how many Years 
Purchaſe is it worth at 5 per Cent. per Ann. Compound 
Intereſt. 5 
8 05) 1.00 (20 
10 Anf. 20 Years Purchaſe. 
oo 
What is it worth at 6 per Cent ? 
06) 1.0 (16,666 
8 


40 Anſ. 16 Years and ?. 
3< „ 


3 4, &c. | 
Likewiſe, if an Eftate be offer'd at any Number of 
Years Purchaſe, and the Rare of Intereſt be demanded, do 
thus, Divide Unity by the Number of Years propos d, and 
the Quote gives the Rate, minus Unity, | 
EP 7 
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EXAMPLE. .F. 
An Eſtate is offer d at 20 Years Purchaſe, what is the 
Rate of Intereſt ? 6 | 
20) I. oo (05 
1,00 : Anf. 5 per Cent. 
Here follow divers Queſtions of Intereſt ro exerciſe the 
Learner, borh Simple and Compound ; and fo we will con; 
cude Logarithmical Arithmetick, 


QUEST I. - 
.W 4 doth owe unto B 8001, to be paid in 4 Years, chat is 
n che End of every two Years 400 J. B doth owe unto 
4900 l. to be paid in 6 Years, that is at the End of every 

wo Years 300 l. They agree to clear their Debts, and 
allow each other 8 per Cent. Compound Intereſt. Which 
nuſt pa) Money, and how much? 

Anſ. B muſt pay unto A, 29 J. 16 5. 3 d. 1 f. 


. 


A doth owe unto B 455 J. to be paid in 14 Years; that 
x, at the End of every two Years 65 /. He would agree 
with his Creditor to pay him in 7 Years, viz. Each Year 
one equal Payment, which B agrees to; and they conclude 
Compound Intereſt ſhall be allow'd at 6 per Cent. What 
wil this equal Payment be? Anſ. 52). 10 3. 8 d. 

Found by ſceking the preſent Worth of the 7 Payments, 
. nid each two Years, which will be 293 J. 5 5. 2 d. Then 
ek what Annuity, to continue 7 Years 293 J. 5s. 2d. 
vill Purchaſe; which will be found to be 52 J. 10 3. 8 d. 
Ihe Anſwer ſought. , 


008957 m. 

A Merchant hath owing to him focoo J. to be paid in 
ire Years, viz. at the End of every Yerr 20001. and 
rees with his Debtor, that if he will pay him 50col. 
ready Money, he will take the Remainder in 21 Years by 
qual Annual Payment, Compound Intereſt being com- 

ff ued ar 6 per Cent. to which his Debror aſſents. The 
o Geſtion is, whar will this equal Annual Payment be? 
1 


Anſ. 29 1.11733, ar 291 l. 21. 4 d, 
8 . Found 
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Found by ſeeking the preſent Worth of 2000 J. to ch: 
inne 5 Years, which will be 8424 J. 14 . 6 d. 5, from 
which ſubtracting 5000, reſt 3424 J. 14 4. 6 d. 2, then find 
v-har Annuity to continue 21 Years 3424 J. 14 J. 6 d. 
will purchaſe, viz. 2911, 2.5. 44. and that is the Anſwer, 

A0 1 IV. 
There is an Annuity of 64 /. 10 6. to continue 120 Years, 
to be ſold for ready Money; whether it is better to Purchaſe 
this Annuity, at 6 per Cent. Simple Intereſt or at 6 per Cent. 


Compound Intereſt; likewiſe what is the Difference, and 
laſtly what is its Value taken as a Freehold Eſtate? 


The Work according to Simple Intereſt. 


Fi 


W 


120 : 120 420 
” - kg . 120 
4 7.20 | 240 Lc 
120 | 120 Lc 
14-40 16.4) 70743.6 (4313.6341 14400 
2. 656 06 Di 
8 — Whi 
16.40 — $14 | 864.00 Ne 
5 492 240 
Ee 5 2 
. 223 1104 
164 7.2 T 
596 1096.8 n 
492 64.5 
1040 54840 
984 43872 
560 — — 
495 | 70743. 6⁰ 4 


Anſ. 4313 J. 12 3. 8 d. 680 
According to Simple 656 
Intereſt. 24 


paint. Intereſt. 


The Work according to Compound Intereſt, 


Difference 15 


. 5 "A e. * 
Firſt, if 6: 100: 44.3 5 Facie 1075 Cor. Principal, | 
6) 64500 (1975 
* 440. 10751, 004. 34. 
945 107 51. 005, 3 
42 Taccording to Comp. Intereſt; 
— 
30 
30 
. of the Rat 0233039 
ultiply by the Time 120 
06116 
b 253959 
Log. of the Rare and Time 3.036500 
Log. of the Car. Principal 1075, 1s 3.03 14084 
Log. of che Rate and Time, i is 3. 0367080 


9947004 
Which is the Logarithm of en which Crates Som 
the a UE EE Principal, leaves rhe preſent Worth, 


tie, 3 which is Equal to 1074 J. o 3. 3 d. 


The work as a Freehold Eſtate ar 6 per Cenr, Com- 


pound Intereſt. 


Anſ. 1075 J. as a 
freehold Eſtate. oy 


06) 6450 (1075 


250 
"a 
42 


— 8 
30 


O 


Aa 2 
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. 

The preſent Worth at 6 per cent. Simp. Int. i is 4313 12 fl — 

The pretent Worth at 6 per. Cent. Comp. In. is 1074, 03 

Difference of the Worths is 3239 127 

The preſent Worth as a Freehold Eftate, at 6 per Cent P 
Compound Intereſt, 1s 10751. 

By which you may ſee it is better to purchaſe it x 
Compound Intereſt, by 32391. 12 3. 5 d. which is a ver 
| Difference, being more than an Eſtate is Worth for 

: ver. 

And though the preſent Worth of this Eſtate to continue 
120 Years at 6 per Cent Compound Intereſt} comes ſo ne 
the Worth of the ſame Eſtate ro continue for ever, the ſam: 
Rare of Intereſt being compured ; yer if this Eſtate were te 
continue 200 Years, nay double that Time, yer it would der © 
nor reach 10751. witch ſhews the Agreement of the Rules: Quo 
For if it were otherwiſe, it would be found better to pu 
chaſe an Annuity for Ever, than for a certain number of 2. 
Years ; which would be a Paradox. and 


QUEST. V. 


A Gentleman pays 3501. for a Leaſe in Reverſion, to 3 
Commence at the End of 13 Years and a Quarter, and to? ſu 
continue for 21 Years and 3 Quarters ; what Quarteryſ dum 
Rent may he lett the Premiſes for, after he comes to be 
in Poſſeſſion thereof, ſo as to gain 8 per Cent. Compound 4. 
Intereſt for his Money? 2 quac 

The Log. of 350 l. 2.544068 ber! 

Worth of 1 J. forborn 53 Quarters 9.442653 


| — 5. 
2.9869333 ihe 
1.6214203 mill 
| _ — KD nai; 
The 6 1.08: of 23.201 1,3655130 
Anſwer, 231. 45. | 


Log. of the Increaſe of 350 l. 
Worth of 1 4. for 87 Quarters 


1 
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Problems. or Queſtion ons, 
ALGEBRA. 


O find a Number which being multiplyd by * 
ſubtracting 3, from the Product, and the remain- 
ler divided by 2, if the Number ſought be added to the 
8 chat the Sum may be 40. 


' 7 2 2 


2. To find a Nane, which wing mulriplied by 127 
and 48 added to the Product, as much may be produced, 
15 if the ſame Number ſought were mulriplied by 18. 


3. To find a Number, to which if 11 be added * 
| ſubtracted from the ſame Number (viz. the firſt) the 
dum of the Addition may be double the remainder. 


4. To and a Nombes. ro which if irs double tereble? 
quadruple, Ge.) be added, the Square of the ſame Num- 
ber may be produced. 


5. To find a Number, which if added to it ſelf, and 
the Sum multiplied by the ſame ; and the ſame Number 
till ſubtracted from the Product: And laſtly, the re- 
minder divided by the fame, chat ir may produce 13. 


6. To divide the Number 16 into 2 parts, ſo that the 
qquare of the greater part may exceed the Square of the 
leſs by 32. | n 


J. To divide the Number 36 into two parts, Lo char 11 
12 be added to the firſt, and 6 to the ſecond, the for- 
ner may be the double of the latter, 


A a 2 1 J. Let 


him pn et 


— — 


| 
| 
fl 
1 
0 
? 
; 


vide the ſame Line again in ar 
in D, ſa that the Rectangle A 
the Square DB. Let the Segment CD be inquir'd (which 


— _— — 


FH is requir d. 


mall be 34. 


| (her al 4 to $2 and the Sum of the Squares of bath, l 


364 | ". Problems or Queſtions, 


2. Levthe Line AB (of 70 parts) be divided any hoy 
in C (ſo that AC may be 42, BC 48) it is required to di. 
er Point: For Examjle, 

C- may be equal to the 


being obtain d, AD, DB will be known.) | 


9. Let the Line EF be divided any how in G, (ſo that 
EG may be 6, g F 4) it is requis d to produce this right 
Line EF (for Example unto H) fo that the Rectangle 
EHF may be equal to the Square GH ; the length of 


10. A General difpoſing his Army into a Square Battle, 
finds he has 284 Soldiers over and above = — "eo 


each fide with one Soldier, he wants 23 Soldiers to fill up At 8 


the Square: How many Soldiers had he ? — "—_— 


11. A certain Captain ſends out + of bis Soldiers + * 
toy there remain + -+ 13. How many Soldiers had he? 
12. There is an Army to which if you add 2, 7, and; FL 
of it ſelf and take ana 5090, the Sum total will be I fl 
100. What was the Number of the Arniy ? 


13. In the Rectangular ABCD, the difference of the 
greater fide AB, and of the leſſer fide BC, is 12, but the 

ifference of the Squares of the ſides 1680, What ate 
che ſides of the Rectangle ABCD? 


14. The length DE of the Rectangle DE FG is twice 
the breadth EF; and the Sum of the Squares of the 
length and breadth is ten times the Sum of the two Sides 
DE, EF. What are the Sides of the Rectangle DEFG? 


518. To find two Numbers in the proportion of 2 to 3, 
whoſe Product, if they be multiplied by one another, 


p 16. To find two Nambers whoſe Ratio is to one ano 


17. To 


2 . O7 - 


—— —ÿ — RG nc” en —— — — —— ̃ —— 


in Algebra. 56 


\ 


17. To find the fide of a Square, whoſe a is to. the 


um of rhe fides in a Given Rutio, as 45 to 12. 


18 To find the fide of a Cube, whoſe Superficies "= 


p the Solidity in a Given Rgtio, as 6 to 11. 


19. A certain Man hires a Labourer, on this condition; 
hat for every Day he work'd' he ſhould receive 12 Pence, 
hut for every Day he was idle, he ſhould be mulct d 8 
Pence, When 390 Days were paſt, neither of them were 
ndebred to one another. How many Days did he work; 
ind how many was he idle?  _ ? 


20, A certain Gentleman hires a Servant, and promo 
ſs him 24 Pounds yearly Wages, rogerher with a Cloak. 
kt Months End the Servant obtains leave to go away, 
and inſtead of his Wages receives a Cloak + 13 Pounds. 
How much did the Clock coſt 2 


21. A Perſon being ask d how Old be was; anſwered; 
KI quadruple 7 of my Years, and add + of om + 50, 
o the Product; the Sum will be ſo much above 100, 
j the number of my Years is now below 100, 


22. One being asked what Hour of the Day it was, 
anſwered, The Day at this time is 16 hours long; if now 
| of the hours paſt be added to + of the remainder,” 
you will have the hour deſir d reckoning from Sun-rifing. 


23. From Norimberg to Rome are 140 Miles: A Tra- 
reller ſets our at the ſame time from each of the two 
Cities, one goes 8 Miles a Day, the other 6. In how 
many Days from their firſt ſetting out will they meet one 
mother, and how many Miles did each of them go? 


| 
| 
| 
| 
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N 24. A certain Meſſenger goes 6 Miles every Day: z 


Problems or Queſt ions, 


Days after, another follows him, and he goes 10 Miles; 
Day. In what number of Days will he come up to the 


25. A certain Meſſenger goes 6 Miles a Day: And 
after he has gone 36 Miles, another follows him who 
goes 8 Miles a Day. In how many Days will he tome 
up to him? 7 v0 vill voor 


26. One bought 3 Books, whoſe Prices were in pro- 
portion, as 12, 5, 1: If the Price of the firſt be doubled, 


of the ſccond trebled, of the third quadrupled ; the Sum 


of theſe Products will as much exceed 10 Crowns, 25 
the Sum af the Prices of the greateſt and middle is be. 
low 3. How much did the ſaid Books coſt ® 


27. Suppoſe the number 30 were to be divided into 


rwo parts, ſo that the greater part being divided by 7, 
and the leſs multiply'd by 3, the Sum of this Product and 


the former Quotient may make the ſame Number propo- 


ſed, which was 50. 


28. Let the Number 20 be divided into two parts, {0 
that the Square of the leſs part, being taken our of the 


uare of the greater, may leave the very number pro- 


pos'd, which was 25 ( or may leave the double, treble; 


Sc. of the Number propos'd. ) 


29. If a Man gains 30 Crowns a Week; how much 
muſt he ſpend a Week to have 500 Crowns, together 
with the Expence of 4 Weeks remaining at the Yeats 


end? 


30. & Labourer, after 46 Weeks in which he had been 
at Work, lays up 28 Crowns — the pay of three 


Weeks; and finds that he had expended 36 Crowns + | 


the pay of eleven Weeks. 


th What Pay did he receive 2 
Week © 1 


3.1 Þ 
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31. In the Rectangle ABC, is given the baſis AB 9 
1nd the difference of the other Sides, that is the Segment 
D = 3. Requir d, the Sides AC, BC. 


12. In the Rectavgle Triangle ABC, is given the Baffs 
}B=5, and the Sum of the other Sides AC+BC= 25. 
Required, the Sides AC, BC ſeverally? f 


33. Suppoſe two Towers, AB 180 Feet high, and CD 
140, ar the diſtance AC 360 Feet. A Ladder is to be ſer 
won the Line AC, ar ſome Point, ſuppoſe in E, of Tuch a 
d Wogeh, as from thence it may reach che top of both the 
 "WTowers. We require the poipt E in the line of diſtance, 
mY: alſo the length of the Ladder EB, ED? 


34. In the Triangle ABC, the ſeveral ſides AB =13, 
C14, BC = 15 are given; and the perpendicular 
zo being drawn. Requir'd the ſegments of the Baſis 


V8 . 
” 35. In the obruſangle Triangle DEF, the ſeyeral ſides 


ne given, viz. DE 11, EF 13, DF 20; and the perpen- 
dicular FG, being ler fall upon the Batis produc'd, Re- 
quir'd rhe Prolongation of the Baſis EG. EM 


o. 36. In the Rectangle ABCD, is given the difference 
between the Length AB and the Diagonal BD, that is 
DE=2 ; and like wiſe the difference between rhe Breadth 
4D and the Diagonal BD, that is, FB=9. Requir'd 
4 Ide ſides of the Rectangle AB, AD >. 


is MW 37- In a Rectangle DE FG, the right Line DK is 
drawn from the Angle D to the oppoſite ſide, cutting the 
Diagonal E G at right Angles in H : And there is given 
ne ſegment HK =2, and HE = 16. Requir'd the fides 
of the Rectangle? FT 


n 
$1 
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38. Let there be a Circle, whoſe Diameter is A} 


n 


which another leſs Circle whoſe is AC, Diameter touch. 43: 
within in A: and from the Center of the greater Cid bu 
D, draw the radius DE at right Angles to AB, cuttit 4 [ 
the Periphery of the leffer Circle in F. Now there ! ha 
given BC (rhe difference of the Diameters) = 9, wit 
the Segment EF = 5. Required the Diameters AB, a0M 4 
of phe ſaid Circles? 75 
%Y 
39. Two Companions have got a parcel of Guinea M 
fays A to B, if you will give me one of your Guinea 45: 
1 fhall have as many as you will have left. Nay, replies iu 12 
B, if you will give me one of your Guineas, I ſhall ha Mone 
twice as many as you will have left. How many Guinea if 
had each of them ? thaſe 
49. A certain Perſon bought two Horſes, with the 46 
Trappings, which coſt 100 Pounds ; which Trappings ifMCrov 
laid on the firſt Horſe A, both the Horſes will be of equal that 
value: But if the ſaid Trappings be laid on rhe athetMMaid 
Horſe, he will be double the value of the firſt, Hows th 
much did the ſaid Horſes coſt ? teckc 
41. A Vintner has two ſorts of Wine, viz. A and B: - 
which if mix'd in equal Parts, a Flaggon of mix'd will 47 


coſt 15 Pence; but if they be mix'd in a ſeſqui- alur 
proportion, as if yon ſhould take 2 Flaggons of A 26 fort 
often as you take 3 of B, a Flaggon will Coſt 14 Had. 
Pence. Required the Price of each Wine ſingly ? TI 


42. A Son asked his Father how Old he was ; his 
Father anſwered him thus, If you take away 5 from my 
Years, and divide the remainder by 8, the Quotient will Nl 


be 4 of your Age: But if you add 2 ro your Age, and ha 
multiply the whole by 3, and then ſubſtract 7 from the 

Product, you will have the number of the Years of my : 

Age. What was the Age of the Father and the Son? 55 

part 
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. To find out two Numbers, to the Sum whereof if 
jou add 6, the whole ſhall be double the greater ; and if 
ou ſubrract 2 from their difference, the remainder will 
le half of the leaſt. | 2 


44. To find two Numbers, the Product whereof is 
140, and the triple of the greater divided by rhe leſs 
8 ! 


33 45. Two Men have a mind to purchaſe a Houſe rated 
ie 1200 Pounds; ſays A to B, if you give me + of your 
well Money, I can purchaſe the Houſe alone; bur ſays B to 
(if you will give me } of yours, I ſhall be able to pur- 

chaſe the Houſe. How much Money had each of them? 


hell 46. Some young Men and Maids had a reckoning of 37 
Crowns ro pay for a Treat, and this was their Conditions, 
alf tat every young Man ſhould pay 3 Crowns, and every, 


Maid 2. Now, if there had been as many young Men 
s there were Maids, obſerving the ſame conditions, rhe 
reckoning would have come to 4 Crowns leſs than it did. 
How many young Men and Maids were there? 


47. A General, who had foughr a Battle, upon review- 
ng his Army, whoſe Foot was thrice the Number of his 
Horſe, finds that before the Battle 7; — 120 of his Foot 
bad deſerred, and of his Horſe 27 + 120, befides 4 of his 
whole Army were ſent into Garriſons (reckoning the Sick 
nd Wounded), and +4 of his Army rewain'd ; che reſt, 
vho were wanting, being either flain or taken Priſoners; 
10 dow, if you add 3000 to the Number of the ſlain, the Sum 
i 4 will be equal to half che Foot he had ar the beginning. 
h a What were the Numbers of each? 


as. To divide 100 twice into two parts, ſo that rhe 
najor part of the firſt diviſion may be treble the minor 
arr of the ſecond diviſion; and the or part of the ſe- 
tond may be double rhe minor part of the firſt. 


Fo B bb 49. To 
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49. To divide 30 twice into two parts, ſo that the 
major part of the firſt diviſion with the minor of the 
ſecond may be 33 ; and the Sum of the minor parts ſub. 
tracted from the Sum of the major, may leave 14 re- 
maining. 


50. A Man, his Wife, and his Son's Ages make 
up 96 Yeafs, ſo that the Husband's and Son's Years to- 
ether make the Wife's + 15 ; bur rhe Wife's and the 
n's make the Husband's +2. What was the Age of 


31. Three Merchants from three different Fairs meet 
together at an Inn, where they reckon up their Gains, 


and find them the Sum of 780 Crowns. Moreover, if | 


you add the Gain of the firſt and ſecond, and ſubtract 
the Gain of the third from rhe Sum, there remains the 
Gain of the firſt + 82 Crowns; bur if you add the Gain 
of the ſecond and third, and from the Sum ſubtract the 
Gain of the firſt, there remains the Gain of the third 
—43 Crowns. What was the Gain of each? 


52. Three Perſons, 4, B, C, owe a certain Sum of 


Money, ſo that A and B together owe 210 Crowns; 3 


and C 290, and C and A 400. What did each of them 
_ owe? 


53. To find three Numbers; ſo that the firſt and half 
of the remainder, the ſecond and 7 of the remainder, aud 
the third and 4 of the remainder, may always make 34. 


| $4. Let a Square be divided into 9 ſmall Squares: We 


are to find and diſpoſe the Numbers through the ſeveral! 


ſmall Areas, ſo that the Sum of every three, taken either 
laterally or diagogally, may be always 15. 


53. (Thborem) 
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55. Thẽorẽm) Let any Numbers whatſoever be gi 
yen, if you ſubtract every leſs Number from that which 
is the next greateſt: I ſay that the Sum of thoſe differen- 
ces is equal to the difference of the greateſt and leaft 
Numbers. re OT 


56. To find a Number, which being multiply'd by 6, 
and the product ſubtracted from the Square of the Num- 
Aber to be found, the remainder will be 280. 1 

$7. To find a Number which being multiply'd by 8, 
ud the Product added ro the Square of the Number wo 
et de found, the Sum will be 660. 


= 58. To divide 140 into two parts, ſo that the Pro- 
be WY ut of rhoſe parts may = the Square of 56, that is 
a 3136, | : | 

in 

he 


rd 59. Ler 969 Soldiers be drawn up into an oblong Bat- 
le, ſo that the difference of the greater and leſs ſides is 
%. Requir'd the Number of the Soldiers of each rank 
n length and breadth ? | 


60. Again, let 480 Soldiers be drawn np intc an obe 
lng Battle, ſo that the Sum of the greater and leſs fides 
$52. Requir'd the Number of the Soldiers of each rank 
n length and breadth? 


61. In the Square ABCD is given the difference of 
„ie Diagonal and the fide, that is EC=6. Requir'd 
de ſide of che Square? 
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I Oo © Os 

62. The Rectangle EK is added to the Square DF Tat 
being of the ſame height; ) whoſe breadth ELMynio: 
is given = 2, and alſo the Area of the whole com-Mijcawi 


pound rectangle DK, = 60. Requir'd the fide of the Reds 
63. A Man buys ſome Ells of Cloth for 70 Crowns; 88. 
and finds that if he had 4 Ells more, he had then bought de: 
every Ell, 2 Crowns cheaper. How many Ells did he Nat! 
M 


| EE | | 
64. A ſer of boon Companions dining at an Inn, the I brea 


Reckoning in all came to 175 Shillings: But, before the 


Bill was paid off, two of them flunk away, and then 65 
the Club of thoſe that remain'd came to 10 Shillings a I Cron 


Man more. How many were there in Company ? colt 


65. To divide the Number 21 into two parts, ſo 
chat if the greater be divided by the leſs; and again 
the leſs by the greater; and then the firſt Quotient 
being mulriply'd by 4, and the latter by 25, the Numbers 
produc'd may be equal 


66. Let the Line AB be divided in C, ſo that AC may 
be 8, and CD 6: We are to divide the tame Line AB in 
D, fo that the Rectangle under AD and DC may be 
equal to the Rectangle under AC and CB, or to the 
Product from 8 and 6, which is 48. Requird the Seg- 
ment CD? 55 N 


67. Let 
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67. Let there be a Rectangular Gar den ABCD, the 
Eugth of which AB is thrice the breadth AD: and rec- 
toning 18 Perches from B rowards A, that 1s BE, and 
lawing EF parallel ro AD, let the Area of rhe remaining 
Rectangle ED be given = 120 ſquare Perches. What 
was the length and breadth of the ſaid Garden? 


63. Let 600 Soldiers be diſpos d into an oblong Bar- 
le: Which the Colonel willing ro make broader, finds 
tat if he takes away 10 ranks from the length, he hall 
augment the breadth with two ranks. Whac was the 
Number of his Soldiers through every rank in leagrh and 
breadth ? et, 


69. A Man buys a Horſe, which he ſells again for 56 
Crowns, and gains as many Crowns in foo as rhe Horſe 
coſt him. How much did he give for the Horſe ? 


ſo 70. A certain Linnen Draper buys two ſorts of Linnen 
ain W for 30 Crowns, one finer, the other courſer : An Ell of 
ent the fineſt coſt as many Crowns as he had Ells: And alſo 
ers 28 Ells of the courſeſt ar ſuch a Price, that 8 Ells coſt as 

many Crowns as one Ell of the fineſt. How many Ells of 


the fineſt Linnen did he buy, and what Price did he give 
ay bor them both? 


be 71. In a certain rectangular Garden, the length of 
the W which AD is 22 Perches, and the breadth AD is 10, the 
eg· walk D G is to be made, in a ſituation parallel to the ſides 
of the Figure, ſo that the Area of the ſaid Walk or Gnomon 
DG may be equal to the remaining Rectangle FC, or 
that the Gnomon D G may be half of the whole Figure 
ABCD propos d. Requir'd the breadth of the ſaid Gno- 
mon D E, BG2 N : 


Let 


„ Of: * 


— _— —ä — — 


8 
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72. Of three proportional Numbers there is the middde 18. 
Term given = 12, and the difference of the Extrema 
r 10. Requir'd the Extremes? 8 


| 43. Of three proportional Numbers there is given tho 
Sum of the firſt and ſecond = 10, and the difference 
— e and third = 24, Requir'd the ſeveral Nug. 
ers? 1 7 g 5 OO 


74. Of four proportional Numbers there is given the 
third = 12, alſo the Sum of the firſt and ſecond =$ f 
beſides the ſecond Number being ſubtracted from iu 
Square, the remainder is to be the fourth. Requir'd the 
ſaid Numbers? 2 7 


75. Of four Numbers in continu'd. proportion there is if 
given the Sum of the means = 24, and likewiſe the 
Sum of the Extremes = 56. Requir'd the ſaid Numbers 
(ſuppoſing that the firit is the leaſt of all?) 


76. Two Country-wowen A and B, carry 100 Epps 
together ro Marker and in the ſale of them, one took as 
much Money as the other: but A (who had the largeſt, 
and conſequently rhe beſt Eggs) ſays to B, had I carry'd 
as many Eggs as you, I ſhould have had 18 Pence for 
them; B replies, if I had brought as many Eggs as you, 
T ſhould have had but 8 Pence for them. How many 
Eggs had each? 


77. Two Country-men A and B ſell their Corn at dif- 
ferent Prices: A ſells 20 Buſhels ; and B receiv'd for one 
Buſhel as many Crowns as he ſold Buſhels : A petceives 
thar if he had fold as many Buſhels as B receiv'd Crowns, 
he ſhould then have receiv'd 252 Crowns ; but both toge- 
ther receiv'd 176 Crowns. How many Buſhels did B (ell 
and what Price had A? | 12 


Coe reer 


in Algebra. 375 


g. Two Merchants ſell 21 Ells of Cloth : The firſt 
1 El for as many Crowns, as is + of the number of 
; that the ſecond had; and the ſecond ſells 1 Ell for as 
any Crowns, as is F F of the number of the Ells that the 
had. The Sale being over, they had taken 48 
owns in all. How many Ells did each ſell, and at 
har Price ? | 


>. Two Merchants have a Baca of Silk; the firſt 40 
LU ihe ſecond 90: The firſt ſells for a Crown 4 of an 
| more than the ſecond : When the Sale was over, they 
d taken berween them 42 Crowns. How many Ells 
Id each of them ſell for a Crown 7 


30. To find a Number, to the abril of which if : 
on add 91, the whole ſhall be to the Sager of the 
Number ſought, as 3 to 4. 


81. To find a Number, from the double of which if 
ou ſubtract 12, the Square of the remainder leſs 1 I, wall 
be nine times the Number n 7 


ſt, 92. To divide the Number 19 into two parts, ſo thar 
yd e Sum of the Squares of the parts will be 193. 
for 


pu, 83. To divide 7 into two parts, ſo that the difference 
ny Nel the Squares, which are made from the treble of the leſs 
art, and the double of the greater, may be 17. 


if. 94 A Man buys a piece of Linnen, and by ſelling i it 
ne Wigain, he gains 12 Crowns — +#- of what he bought it 
yes MWior: And finds by this means chat he had gain d as much 


ns, {ior 100 Crowns, as the Linnen coſt him. What price was 
be Linnen bonght and fold at? 


* 
— . 
ning; —— —— —F-— 
» *- - 1 . 
WW 
- 


—ä— ——̃ 2 
- 
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35. A Man buys 18 Ells of Cloth of different ſorts 2. 
colour, ſuppoſe red and black; what he bought of ea 
coſt 40 Crowns: And he pays for every Ell of red Clay 

1 Crown more than for the black. How many Ell , 
each ſort did he buy? | 


8. A Man buys 123 Pounds of Pepper, and as mam 
of Ginger: and receiv'd for a Crown one Pound of Ginget 


more than of Pepper. So that the whole Price of h 92 
Pepper came ro 6 Crowns more than the Price of Ginger Mom 
How many Pounds of each did he buy for a Crown? WW yi 

87. A Mari buys 80 Pounds of Pepper, and 36 Pound, Nun 
of Saffron, ſo that for 8 Crowns he had 14 Pounds fol net 


Pepper more than he had of Saffron for 26 Crowns, and 
what he laid out amounted to 188 Crowns. How man 92 
Pound of Pepper had he for 8 Crowns, and how many off Mile 
Saffron for 26 ? e ou | 


38. A and B between them owe 174 Pounds. A pays net 
8 Pounds a Day; and B pays the firſt Day 1 Pound, theW fd 
ſecond 2, the third 3, and ſo on. In hew many Days 
will they clear the Debt, and how much did each of them 94 
owe? h. 


89. A certain Man intends to Travel as many Days as nue 
he has Crowns: It happens that every following Day of W the ( 
his Journey he had as many Crowns as he had the Day 
before, beſides two Crowns over and above; and when 9 
e came to his Journey's end he finds he had in all 45 ler 
Crowns, How many Crowns had he ar firſt? MJ mai! 


90. A certain Traveller goes 9 Miles a Day, three Days W be 
after another follows him, who the firſt Day Travels 4% Fat 
Miles, the ſecond 5, the third 6, and ſo on, gaining 4 


Mile every Day. In whar time will he overtake the WF 
formef 2 | | 
a 


31. Two 
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gr. Two Travellers ſer qut ar the ſame time from toro 
Cities, the one from A, and the other from B, which are 
jo Miles diſtant one from another; one of Them goes 6 
Miles every Day; and the other 2 Miles the firft Day, 
3; the ſecond, three the third, and ſo on, adding x a Mil 1 
p every Day's Journey. In what time will, they meet 


with one another ®£ ee e e 
92. Again, Two Travellers ſet out at the fame tim 
om two Cities, the one from A, the other from B, 
which are 120 Miles diſtant from one another; the firſt 
es 5 Miles a Day, and the other 3 Miles leſs than the 
Number of Days in which they meet. When will they 


93. A Poſt ſets out from A towards B, who Travels 8 

Miles a Day: After he had gone 27 Miles, another ſets 

cut from B to meer him, who goes every Day gr of the 
whole Journey pr diſtance of the Places A and B, and 

ys meers the firſt Poſt after ſo ſmany Days as is = of the 
heW ſad diſtance. Requir'd the diſtance of A and B 


ml 94. Two Merchants A and B go Partners, B brings 
120 Crowns, and A receives out of his gains 52 Crowns, 
ind the Sum of both their Shares is 854 Crowns. How 

23 nuch did A bring, and how much did B receive out of 

of Wl the Gains? | 


en 95. A Son asks his Father how Old he was? his Fa- 

45 Wl ther replies thus; If you take 4 from my Age, the Re- 

nainder will be thrice the Number of your Years: Bur if 
jou take t from your Age, Half the Remaiader will be 

15 de Square Root of my Age. Requir'd the Age of the 
MW father and Son? | 


4 
4 | : 8 ey : a — | | 
be 96. To find two Numbers, the Sum of whoſe Squares 
WT nay be 317, and the Product, if they be multiply d by, 
die another, 154, . | 


o 


c ce 57. To 
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97. To fing rwo Number $, the Product of which may 
be 108, and the Difference of the Squares 63. nay 


98. Two Farmers ſell two ſorts of Corn: A. ſells 6 
Bulk h receives in all for his 20 Crowns: Now, (ays 

to A, if we add the number of my Buſhels to the num- 
ber of your Crowns, the Sum will be 28: Says A to B 
and if I add the Square of my Crowns to the Square of 


your Buſhels, the Sum will be 424. How many Buſhels 
did B fell, and how many Crowns did A receive? x 


99. To find two Numbers, the firſt of which + 2, 
multiply d into the ſecond — 3, may produce 110: and 
on the contrary the firſt — 3, mulriply'd by the ſecond 
»- 2, may produce 80, . 2525 


z 
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FOR 
Natural NUMBERS 
- From 1, to 10.000. 
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2 A Table of Logarithms. 
N. | Logaritb.| N. | Logarith.| | N. 
| -110,0000000] | 341.5314789 
_ 210,3010300] || 35 I,.5440680 
319.4771212] | 361.5563025 
| 4 ©;6020600 371.5682017 1 
5.689700 384.5797836 ||. 78] 1 
.— 3 — 1 — — 4 
60.781512 J 391.5910646 Bs | 4 
| 710-8450980| 40. 60 20600 0 il 
800. 90090 83% it 
910.9342425 | 4211,6232493| Þ 
10110000000] | 43116334685] | 0 
— - 1—— — 1 
1111,0413927| | --44]1.6434527] | [| 
12[2,079iÞ12! | 45|1,6532125 1 8 1 
131½11394333 46/1.6627 780 | 
14|1,1461280| | 47]1-6720979 | 
151.7609 13 | 48] 1.6812412 1 
161. 204 1200 | 491.69019611 | 
171.2204489 | 52]1,5989700 | | 
18 1,2552725 1 511.7075702 1 
191.2787636 | $2]1-7160033] l 
20! ego Sy 33 167242759] | | 
211.3222193 {| 641.7323938 if 
221.2424227 | 351.7402627 | 
231.3617278 f 5$56[1.7481880 | 
24|1.3802112! | 5711.7558748] 
25] 13979400; | $51 1,7634280 
26 1.4149733 | 39 1.77085 20 1.963787 
271.43 136388 801.7781612] [ 831.9684829 
2844710 | 6111-7653298] {| 84.9721278 
291.4623980 | ©211.7923917] | 9511-9777236 
| 3911-4771212]| | 031197993495] | 851.9822712 
| 31!1.4913617 164 1. 806 1800 i $97 198677171 
321.505 1500 63181291333 J 981.9912261 
33 4.518513900 | 66jlo" 195439] 919956252 
34! 165314789; 6571.826074 100 }2.,00000C0 


C * 
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100 A Table of Tae ibm. 
N. | Logarith,| N Legarith FP I |Logarn 
— — == 1— 
101 2.043214 1 1 ee; 172.2227166 
1022. 00 % % -13812.130333 | 26824224 0h 
| ary 200129372 \ 1+ 186 21335389 6 169 2.22780 
104120170333] [372.1387200 / 17/2364 
1052.211893] f 138 24398791 [4 171232996 
— 1 FNapun“ C —— * 4 1 
106 2.025 30598 3902.143140 172 2. 2335280 
107 282145 4 140; 2.1461 280][“ 1732.238045 
1062.533438 141.14 / \ 474122405452 
10925374265] 1422.152288 47/2 2430390 
1102.413927 184553360 1762.245512 
3 ts N 112 — 1— — 
111} 2.0453230| 12144 2.158362 K 724% 
1122.049218 [245 2.16136839] f 762.2504200 
113 2.05 39784 | 146 2: 464752 i .\ 1792.2528530 
4214/2. 0569048] 1472.167317 1 180f2:2552725 
115 2.0606978 | 47587 4812.2576786 
116 2.64480 4 149 (2-173 186] q 182]2.2600714] | 
117 2.068185 | 150 1075 4 1632.252451 2 
1181 2.07 18820 f 1512.178 i 1842.264878 
1192.755470 { 152: 2.16184 1 1852.267171) 
120% 2.791812 57448614 1862.269529 
1 __ e Jos — 1 — 
121.0827854 1542.187527 [ 872.2718416 
1224 20863598 ,|-15512.1903317] [1882.274178 
123 2.05, 59051 156 201921246; 189 2.2764618 
1244 2. 0934217 157 2.958995 190 242787536 
125 2.0569 100 171 F 1 491 2.251033 
| 126} 201003705 | J-155|2-2012971] 192 22833012 
1272.103837 160 2.204 1200 | 1931 2.285575 
125 2. 1072109] 4 1612. 2068259 J 1941242878017 
129 2.1105897 1622.209515 J 152.2900346 
122.1139433 163 12121876 p ad hag gens; 
13112.1172713 16; 2.214842gi1 197 2. 2944662 
1221 2.1205739] f 165 2.174839 N 2.296662 
1331 2.123 8516 l 1662.221081 |. 199 99422988550 
1342.127104 16712. 22271651 20012. 301c3ο⁰ 
2000 


200 A Table of Logarithons. 


—_ ted als tl ate 


LL. N bee N 


— 


a „ as * 


got 23021967 : 3692590 | 2857 
$02 j 3+ 205554 2 37106790 | 288}: 
102.2074966 | 2361253729 1200 269 
592.3096302 237.3747483] | 276 


062.3117139] | 238 23765770, 


—— — 1 ; — U—— 


5 2.313867 2 | 2391263783579 


271 


272 


bo 6 Coo ˙—¹ <a, voto vt BC.” 
„ - = a 


10723139703 2401243302112) 1272 
106 2.31806334 | 241 243820170: : |! 
209 2˙3 2014634 242 267838158 | 
010.2.3222193 || | 244: 2:38 6063 | 

> | 


* = 
112.3 24/2824 | 


| [a 3372898 i 
112 22263359 | 


| 23391661 | 


[113 (223253790 | [253999351 || 
| 214} 2,3304138 | dase . 
2523324385 { 2,3944517 | 


1 — 
634557 [222981993 
112.3364597 0.3% 
182.3384565 | 251 3990737 


„„ „5 11 


192.3 404441] | 22 f. 104 
220 2.34427 | 253 [24031205 | 
— m — | —— — I: 
21 2.344392 2 | 
222 2.353530 | 2551264065402 | 
23.2.3493049| 255 ff. 4082400 


224 12: 3502480] 257 ½. 409331 
252.3321825 || 258 ep! 97 
1 — | k » — 252 
226 2.3 541084 255 24732998 2922.463828 
2272.3 580259 280. 419733 | 23246232800 
228 1243579348}, [251 f. 4156405 29424663473 
229 2.3398351] | 262.4183013] | 29524598220 
2302.33 17278 | 203 wadts 64a |; 2061247 12917 


—— x" ' * 


* , 
1 R * 


2 
* 
— 


<"_—_— 
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2 4616039 n 290 2 4795 84 | 
, 265 þ2:4232459| | 298] 244742163 
266 2.42488 16 | 299 24756712) 
27 2. 42651133 300 2. 4773212 


es gee ne Lt > + „„ 


300 4 Tak of —.—— 
N. \Logarith.| | N. |Lagarith. N. 


2478566 3342.523746 | 367 
302 2. 4800069 | 352.5250448 368 
303 2.481 4426 | | 3362.5263393 | 369 
1 3042.482873 ; | 3372.527699 | 370 
[ 305 [2.4342998 4 338 2.5289167 4371 


3062.485721443392.53019971 372 
307248713844 3402.534789 | 373 
3062.488557 34112.5327544| | 374 
309 [2-4899585| | 342[2.5340261} | 375 
3102491261710 | 3431245352941] 376 


311124927604] | 344 
312|2e4941546 345 
3131244955443] | 346 
314]2.4969296| | 34 
3152.4983 1051 | 34 


5378191 1 
2.5 2907611 

2.5403 295 380 
2.541572 381 


316 244996871 349 
317]2-5010593] | 330 
315] 2-5024271 351 
319|2-5037907 | 352 
320 2.505 1500 353 


2.545071 384 
2.465427 385 
2.547774) | 336 


2.5490033] | 3% 
2.5502233| | 38 
2.5514500 | 339 
2.5526682| | 390[2 
2.5538830| | 391 


25550944] | 392 
2.5563025 | 393 
2.557 5072 394 
2.5587086| | 395 
2.5 599066 39 


2212.5065050[ | 354 
J 22212.5078559 355 
 32312.5092025 356 
324|2.5105450| | 
325 2.5118834 | 35 
| 3262. 5132176 „ 
| 3271245145477] 350 
£2812,5158738 361 
329 2.5 1719390 362 
330 [25185139] | 363 


VO 
uA\ 


2.5943925 
2.5954992 
2:5965971] MI 4: 
2.5976952 [4 


rn ES — 


2.5987906 


331 25198200 J 354 
32212.5211381[ 365 
232 12.5224442 366 
3342.237465 | 367 


2.56 11014 0 397 
2.5622929 398 
2.56348111 | 399 
2.5645661] | 300 


A Table of Logarithm. | 


Logarith.| N. |Logarith.| | N. | Logarith,|. 
2,6031444 434]2-6374897 457} 2.6693 169 
2.6042260 435 | 2-6384893 468] 2.5702458| 
2,.605305;0] | 436]2-6394865] | 469}2.6711728| | 
2:6063814 437 |2:5404814] | 4702.672097 9 
2.6274550] | 4381246414741 4712.67 30 209 
2.6085 2601 | 4392.642464 472 2.67394 20 
2.609 59444 4402.643427 473126748611 
2.6 1066021 | 4411] 2.5444386 474]2-6757782}: 
266117233 4.424 2.645422} , 47542-6766936| 
2.6127839] | 4431246464037 476 2.677059 
26138418] | 444 2.6473830 | 4772.675184 
2.6 148972 | 445]2.6453600 4782.679427 
2.6 159500 446 2.6493349 4791]2.6803355h 
2.6170003] 4472.503075 | 480[2.6812412| 
2.6 180481 4482.65 12780 48 112.6821451 
2.190933 449 26522453 4822.830470 
2.6201 360 45012.6532125 4831 2.6839471 
26211763] | 451126541765 | 454] 2-6848454 
2.6222140 4521 2.6551384| 485] 2-685 7417 
2.6232493 4532.656092 486 2.6866 363 
2. 6242821 | 454]2.6570358] | 487 2.6875 290 
245253124 45512.6580114 488] 2,6884198 
2.6 2634044 | 455]2.6589648 4389] 2.689308g 
2.6273659 457} 2.6599 162] | 490 2.6901961 
2. 6283889 4582.5608655 | 491] 2.6910815 
2.6294096 | 459} 2.6618127 4922.919651 
2.6304 279 460] 2.66275 78 493] 2.5928469 
2.631 4438$| 46 102.6637009 49412.69327269 
2.6324573 4622. 5646420 995 12.5946052 
430 2.6334685 | 463 2.66558 10 496 2.695481714 
111 3 | - — | nd 
43112.$344773] | 454|2.6655180] | 497]2-6963564| 
432|2.6354837] | 465|2-6574529] | 4982.5972293 
43312.6364379 466] 2.5683859 | 499 [2.6981005 
424 2.6374 897 467] 2.6693 169 500 2.989700 
5 500 


7 OMEN 
5co 4 7 able of Logarithms, 

N. | | | NV. | Legarith. | IN. | Logarith| 
30 2.998377 3342.727541 567] 247535821 
502. 7007057 5352.728353 582.7543483 

5032. 7013680 | 3362.7291648 5692.751123 

50427024305 | 5337267299743 5702.755874 
305 2.732914 538 2.7307 823 5712.7566361 
50 2.7048505  $3912.73158838] |. 5721247573960 
| 507247050050 54012.7323935] | 573127581546 
30827058637 | 541[2.7331973 574|2:7589119 
309 2.706778 | 54212.7339993] 5752.759665 

| 5291207075702]. 343.7347998 576 |2+7604225 

511[2,7084209], | 544[2:7355989] | 5702.761150 

12 [27092700], | 545[2-7363965] | 3782.761925 
43 2.71011744 462.7371926 $79] 2:7626786 
4.7 1096311 | 5472.7379873 580 2.734280 
; [2:7 118072 | 5481247387806] | 58127641761 
2.712649 | 549}2.7395723] | 5821217649230 
$267 334905 If | $5012-7403027), | 5834 2476565685 
27143298 ' $51] 27411516 584 [27664125 
2.7151 + | 552[2.7419393] | 585247671559 
27760033 $, 553]2+7427251 5862.767976 
2.71683 377 554 2,7435098 5371 2.768638! 
27176705 J 35527442930 588] 2.759377) 
27195017 | 55612.7450748 5891247701143} 
2.7193313 5572.745885 52 590 ee 
297201593] 382.7456342 | 591 — 
2. 7209857 J 5592.7474118 592 2.772321) 
2.7218 106] | 56012.7481880] 5932.773014) 

2. 7226339] - | 56112-7489629 594 | 27737364 
912.7234557 5622.7497363 5952.774170 
27242759 | 3622.7505084 595% 7752463 
2.725094 5642.75 12791 | 597 2.7759743| 
2:7259116 565 |2.7520484 | 59*| 207767012] 
2.7267272] | 5662.7 528164 5 991. 2.797 74263] 
2.7275413| 5672.725831 | 600] 2.771512] 
600 
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A Table of Logarithms. 
Lagarith.| N. Lagarit h. N. | Logarith. 
2.778874 6342. 80208933 667 2.8241268 
2.779596 5 635 2. 8027737 | 5682.824776 5 
112.7803173 6362. 8034571 | 6691 2.8254261 
2.78 10369 6372. 804 1394 570 2. 82607434 
2.78 17554] 6382. 8048207 | 6712.826522 
— — — 1 — 1— — 
2. 78247266 639 2.805 5009 J 672 2.8273693 
607 | 2-7331887| [ 402.8061800 { 6731 2.828011 
82. 7839036 6412. 8068580 f 674 2.8286599 
27846173 64212.8075350] fl 6752.829038 
27853298 6432. 80821101 J 676 2. 8299467 
2 — 4 3 
112.7860412 644 2.80888 590 6772.830565 
2.78675 144 6452.80 5597 6782.83 12297 
2.784605 6462.8 102325 | 6792.83 18698 
2.788 16844 6472.8 0903 | 6802.8325089 
1 64812.8115750] 63112-8331471 
2.7895870 649]2-$122447] | 682122337844) 
2,7902852] | 65012.8129134] | 68212.8344207 
2.7909835] | 65112.813581c} | 684[|2.83 50561 
2.79 16906 6522.8 142476 6852.835690 
2.7923917 6532.8 1491324 | 686] 2.8363241 
27930916 5542.815777 | 687 2.8359567 
2.793 7904 655 ee | $88} 2.8375 884 
: [2.7944 880 656 [2.816903 6891 2.5382192 
2.7951 | 657]2.8175558 6501 2.$2854g1 
2.79588 65812.8182259] l 691 2.3394 780 
1 — — ————— —— - 
2.7905744 q 659]2.518885 4 692 | 2.8401063 
2.7972675 660]2.39195439] | 5532.840332 
| 2-7979595] 6617.82 20151 6942.841595 
2. 7986506 6622.8 208580 } 6952.8419848 
2. 7993405 6632.8215135 6952.842609 2 
4 n | RL G4, NE 
2. 80002944664 |2.8221681] _ 697 ; 268432323 
212.8007171 J 665 [2.6228216] 698 | 248438564 
|2-8014937 666 [2.5234742] 699 2.844472 
112.8020893 667 2.824125 8 7002. 845080 
2: 700 


, —— mg 32 * 


70⁰ A Table of Logarithms. 

N. |Logarith., N. | Logarith.| | N. |Logarith 

— — — | 1 —1— 

| 701 2.8457 180 | 734[2-8656961] | 76712384794 
702|2:4463371 7351]2-8662873 7682.88 53612 
70312.8469553| 736 2. 8668778 7692.385926 
7042.841727 | 7372.864675 7702.886450 
7052.848189 1 7382.86 80564 7712.887054 
7062. 848 8047 7 392.8686444 772] 24887617} 
707 12.8494194 7402. 8692317 7732.883881) 
708.8500333 7412.698182 7741 2.8887 410 
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O49 163132124540 3 32211633 3+2296818| 

766 116320 32127201] 1663.221542] 4983.229937 

18% 333.2129862 1665] 302216750} [1695] 302301934 

200 1634] 3-2132521 1667 3-2219350 | | | 
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N. | Logarith. N. \Logarith.| MN. Logarith, 
1701] $-2307043] [1734[3-23809491] 1767324723653 
1702 3.2309596] [173513-2392995| 7683.247482 
1703] 32312146 1735 [3+2395497 1769 32477278 
1704 3.23 14696] 173732397998] |1770[ 342479733 
5 323172444 1738 32400498 NAA 3.2482186 
1706 3. 2319790 17393. 2402996] (7723.248463) 
1705 3.2322335| 17403. 2405492] 7733.248708) 
1708 3.232479] 174132407988] 11774 | 32489536 
1709 | 3-2327421| |1742|3-2410481 1771 3.2491984 
1710 3.229961 174332412974] 1776/3.2494430 
5 1 ' EY — | — 1 es 
1711132332500 174432415465 17773. 2496874 
1712[3.2335038|] 174532417954 1778 32499318 
171303. 2337574 17463. 2420442 11779] 342501759 
171413. 2340108 11747 32422929 11780 32504200 
17153.2342641] 1748324254144 17813. 2506639 
17160 3.2345 173 1749 3.2427898] [1782] 3.250907 
| 1719] 3-2347703] 7503. 2430380] 1783 3.25115130 
1718132350232] 1751 3.2432861 1784 3.25 13948 
171903.2352750 1752324352410 17853.2515362 
1720323552844 175332437 19 1786 3.2518813 
172113. 2357809 17543. 244029610 1787 32521246 
1722|3.2360331] [1755 [32442771] [1758 | 3:2523675 
1723] 3-2362353] [1756[3-2445245 1789 3.25 26 103 
11724ʃ3.23653734 175732447718 17903. 2528530 
[1725[3-2367891] |2758[3-2450189] [1792 | 3:2530956 
hi: eee ee ü J 
17263. 2370408] [1759 3-24526580 [79232533380 
1727] 3-2372923] 17603˙2455127 11793] 3.2535803 
1928|3-2375437] [1751 [3-2457594] [1794] 302535224 
1729 3-2377950| 17623. 2460059 | 1795 | 342540645 
173003-2380461] j1763|3+2462523] [1796] 3.2543063 
1173103.2382971]0 (1764[3-2454986] [1797] 32545491 
1732] 352385479] 1765 |3-2467447| 7983.247897 
1733| 32387986] 17663. 2469907 [1799] 3.2550312] | 
173403. 2380491 1767 3.2472365 180032532725 


18000 


"WW CU Www w = ia” waa Q©OOT vw =. 


ä % © ood. 05. * 


— 


2 vw — 


1. 


— 
* 
0 
* 


— 
1800 A Table of Logarithms. 8 
N. IN. Legarith. N Logarith. 
— d — 1 — — — — — 
180113.2555137 1834] 3.263 3993 18673. 2711443 | 
1$02|3+2557543] [1835] 3+2636361] 18683.2713769 
8033.25 59957 1835 326387271 1869 3.2716093 
80432562365 [1837] 3.2641092 1370 1710438 
1805 3+2564772 1538 3+2643455 1871 [3:2720738| 
1806 3-2567177| 1839 3.2645817 18723.2723038 
1807 3. 2569582 184013. 2648178 1873 3.272378 
1808 | 3.2571984 [1841] 3,265053$ 1374 | 32727696 
1809 | 3-257 4386 | 11842] 3.2652896| [1875] 3.2730013} 
1810 | 3-2576786 | } 1843] 302655253 1875 32732328 
1$1113-2579184 | 1844 3.265 7509 1877 3.273443 
181213.2581582 1845] 3.26 39964 18783. 2736956 
181313.2583978 (18463.2662317 1879 32739268 
18141 3.2586373 [18473.2664699 1880 3.741325 
1815 32588766 1848 3.2667020 188113. 2742888 
1816 3.291158 11849 3. 2669369 188213. 2746196 
1$17]3-2593549] 185032671717 188332748303 
1818132595939] 18513.2674064 188413. 2730809 
181913.2598327 1852 348K 18889.2753113 
1820 3. 26007144 18533 . 188632755417 
1821 | 3-2603099] 11854 3.268 109 | 1887] 3-27377 19 
18221 3. 26054344 1855 3+2683 439 | 18831 342760020 
182313. 2607867 1856 3.268 5780 1889 3.272320 
1924326102480 8573.268819 8903.274618 
1825 3.26 12629 1858 3.269045) [1891 3.27669 15 
— 1 — — wc cc —_} — 
1825 3. 261 5008 1859 3.269 279 1292 3-2769211| 
18273. 26173851 {1$60[3.2695129] 8933.277150 
1828 3.26 19762 118613.2697464 1894 3. 2773800 
913.2622137 © [1862] 3-2699797] [1895] 3-2776092 
3-2624511] }186z 3e27021 29 1396| 3-2778383} 
02626883 11864]342704459; r897 3.2780673 
32629255 18653 2706788 4398] 3.27 $2962 
3+2631625| 1866 32709116. 1899] 3.2785250 
1 3-26335931 18673.2711443J 11900 3-2787536 
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19 900 2 7 TY 7 . 
N. Ligarith, N. | Legarith, N. | Logatith 
*501| 3-2759821 1934 [3.2864565 1967 | 3-293$044 
1902 32792105 [1935 3.28668 10 1968 3.2940251 
190332794388 [1936 3.256554 1969 3+ 294245] 
£304| 3-279656g| 11937 [3-23712g6| | 1970] 3-2944662 
190532798950 1938 3.2873 538 197.1 | 3.2946866 
1906/3. 2801229 | i939 |3-2875778| | 1972] 3-2939569 
19573. 2803507 1940 [3.2878017 1973] 3-2951211 
15081 3-2805784 1941 [3-2380255] [19741 3-2953471 
fgQg| 3-2808059| [194213-2882492] | 1975] 3-2955671 
9103.280334 [1943[3-2884728] | 1976] 3-295 786g] 
— — 1 — — — 
fort 3. 2812607 1944] 325869653 1977 | 3-2960067 
$912} 3-2314879] [1945 |3.2389196 1978 34296226} 
igtz|3-2317150 1946 |3-2891428] [1979[ 342964458, 
t91413-2819419] [1947 3.2893659] 1983.298657 
1915 3.2812688 1948 3.28958 89 11981 3 5.25881 
19163.282395 5 1949 32898118 1982 3. 2971036 
9173.292221 19503. 2900345 198332973227 
19183. 2828486 (1951329025734 1984/3297541) 
gie 3.283050 1952[3-2904795] | 1985 | 3-2977605 
1920 3.2333012 1953 3.2972 1,86 3+2979792 
— 1 — oem — — — 1— — — 
1921 1287 770 195432909246] | 1987] 3-2981979 
1522 |3-25827534| 1955 [3+291 1428 19880 3-2984564 
192332339793 1256|3-2913688] | 1989] 3.2986348 
(1924 | 3-2842051 1957] 3-2915908] | 19901 3.2988531 
1925 42544307 19583.2918127 199132990713 
192632846563 1959 3. 29203444 19923.2992893 
1927 | 3-2843817 15601 3+2922561 1993 | 3. 2995073 
1928 3.285 1070 19613. 2924776 1994 |3-2997251 
1929132853322 196213. 2926990 19953. 2999429 
1930 3-2855573 1563|3-2920293] | 1995]3-3001605 
17931 3.286782 19643.29314151 1997 3.300378ʃ 
1932 288857 1965 3.2533626 19983 3.203755 | 
1933|3-2862318| 1966 j3-2935835] [1999343005125 
1934328645551 | 1567 32938044] [2000 |3-30103C0 
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000 A Table of Logarithms. 
' | Logarith.| N. |Logarith.| N. Logarith- 
— — — ö 1— | « 
3-3012471| j2034[3,3033509| 1206713315340 
343914641] (2035330856444 120631 3.3155505Þ 
3.3016809| [2036[3.3037778 12069] 3.315 7605 
3.301 8977 203) |3.3989910| | 2070] 3-3159703 
3-3921144 2038 3. 3092042 {2071} 343161801 
3 3923309| [|203913-3094172] {2072} 343163397 
3-3925474| j204013.3096302] 2072 3-3195993] 
3-3927637 2042 13+3098430} {2074 3-3168087| 
3-3029799 204 11343100557} [20751 3-3170181 
3-3031961 20433. 3 102684 2076133172273 
3.3034121 2044 3.3 104809 [20771 3+3174365 
33036280 2045 [343106333] 207833176455 
343033438] j|2046]3.3109056] [2079|3+43178545 
3-3040595 2047 |3.ZI1I178 2080| 343180633 | 
3.3042751| {|2048]3.3113299 208 132182721 
6 3.3044905 2049 3. 3115420 [2082[3,3184807 
7 343047059] |2050|3.3117539] [2983] 33136893 
7 3.3049212| j2051]|3-3119657] 208433188977 
5 3.305 1363 |2052|3-3121774]} | 2085] 3.319 1061 
2 330535144 |2053][3-3123589] [2086] 33193143 
9 33055663 20543.3 126004 2087] 3.3 195224 
4 3-3957812 2055 |3.3128118 2088 3.3197305 
1 33059959 2056 | 3.3 130231] | 2089} 3.3 199384 
I 33062105 2057] 3-3132343 2090] 3.3201463 
3 | W025 | 343064250] [2058] 3-3134454| 20913.3203 540 
3 | M2026 | 343066394] 12059] 3.3136563] 2092 3.3205617 
3| $2227 | 3430685 37 2060 3+31 38672 2093 {3. 3207692 
I | M2228 | 3.3070679 2061 | 3+3140780 2094 | 3+3209767 
293.3072820 205233142887 2095 3.3211840 
5 | Woot 3. 3074960 20633.3144992] |2096|3+-3213913 
zi [343077099] [2064 [3-3147097] [2097 13-3215984 
323.3079237 2065 3.3 149200 2098 3.321805 5 
333.3081374 2066 [3. 31513034 1|2099[ 303220124 
| $341 303083509] [2067 [3.3153495] [210013e32221931 
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TEC” Table of Logarithms. OS 
— Logari 
NM. Legarith., N. Logarith. * — 
g ph 12 3291944] 21673.3358395 
e 723255 _ 5-3293979] a4 3.3360; 
I | 2102 3 | 2136 3.3296012 | | 2169 3-3 302596] 
Fee e [url onoy 
IO . 5 | IL 03 5 
2105 13+3232521| © 2135 13-3300077 þ wh, . w ; 
106 3.323484] 12139 3.3302108]0 |2172|3-336855 
2196 363234584 a” 4 e. 2173 33370597 
210 LED 9 1J21•413.3306 167 [2174 3.337259 
21 s i 2 , 
2110, 363242825 [2243 * 1 e 
e | 12144\3-33122481}_ 217) 3.337850 
2111 3.224405 18545 * 21783-33805 
eee 12146 3˙33 16297] 21793 3 382572 
2114 {3.325105 2148} 3.3320343} [2188 5.33865 
e wee woos f 30 223644 2182c3.32885% 
21163.3255157 2150 5  |2183[3-3390597 
| 218427277725 21757 3.332404 218433392526 
| le 21523.3328423 =o iris 58 
| 3.32 | . - [1 21001 343390501 
21.301 203403399] - | 1 PH9009- 33 20000 - 1 eee 
eee e eee | 873.3398488 
2 21873.33984 
2121/326649 3 e eee 
212233267454 | 2136 3-3336488 2189 | 343492458 
FB 
21 Jo *1 | 3* 219113.3406424 
2125 3. 3273589 12158 — 1514 22 5 — 
5 — — 
434 I ddd; + 12161 334 5540 2194] 3+3412366 
2125 Me lhe [2162 1 1 55 - { 2195] 3-341434) 
21291 343291757 | | 416 zo 0565 | {2196133416323 
213033283796 [2163] 3,335 HO e HEROES AE 
ee Bos 3 3 a 2 214 12197 3.3418301 
2131 3+3205834 i as 1.224595 2198 3.342027 
2132 3 * 14 2199 4443335 
21333. 4 34242 
ee 22e e 
— | 2.200 
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e-. Logarithy | N Lad 
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q 2201| 3+3425200! 2224 3.34908 32 2267 54 
12202 3534251734 [22351 343492775} 226333585430 
2203 33430145 2236 33494718 [2269343559345 
M204 343432116] 2237 3.349660 (227033560259 
205 3.3434086 12238] 3.349860] 227133562171 


2206 3.343655 2239 3.350054} |2272[3-3564083 
2207334380234 | 2240] 3.3502480] 227333555994 
| [22035 3+3435991 [22414303 504419] 227433567905 
2209 3.3441957 2423.3 506356] 2275335698 14 
01 [22101 3-3443923; 22431 5-3508293 227613-3571723] 


41 [2211 [3:3445887]} 1224413. 35 10228 227713+-3573530 
9 [2212|3-3447851\ 224533512163] 227833575337 
2 22133.34498144 12246/3.35 14098] 2279 3.357744 
MN [2214 [343451776] 2247033516031] 22803.3 579348 
72215 J[3.3453737 12248 3.3517963 1J22813.3581263 


5 [2216] 3-345 5698] 2249] 343519895] 22823.3583156 
72217 3.3457657 225213.3521825 2282 | 3+3585019 
5 [2218] 343459615] 2251 33523755] 228433586961 
4\ Ml [22194 3+3461573] 2252335256844 2285/3-3588862 
11M [22201 3+3453530] 2253 3527613 12286 3.3 590762 
31222103. 3465486 2254 3.35295 39 228713.3 592662 
32222 3-34574415 ³ 2253.33 14651 22883.3 594560 
82223 3-3469395] 225633533291] 228933596438 
12224 3-3471348 335333160 229033598355 
2225 33473300] 22583.3537239] 229133600251 
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1 [2225] 3-3475232] 22592539162 (229233602146 ö 
62227 3.2477 202] 22602. 35410844 229333604041 1 
6 2228 3.3479152] 22613. 543006] [2394 3.3605934 | 
5 [2229{ 243481101 2262}3.3544925 229533607827 i 


2230 3-3483049] 2263.546846] [229613-3609719] 
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2231 3-3434996} 2263.348764] 279733611610 
22323. 3486942] 2265 3.350682 2298 13.613500 
2233 3.34888 87 2266 3.35 52599 2299 J3.3615390 
2234 3.340832 226713.3 553515 2300 J3.3617278 
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2 2300 4 Table ? of S 
N N. Logarith, IN. Logarith, 
— — — N — — 
2301 3.36 19166] 2324 3.368 1008 2367 3-3741983 
230203. 3621053] 2335 3.3682869 2360 3+3743817 
_ [2303] 363622939] [2336 ]3-3584728] [|2369| 393745651 
23043.3624825 [23371343685587] [2370[ 34374748; 
2305 363026709 233803 33688445 237133749316 
2306 33628593 12339 343690302 (23721 3+3751147 
2307343630476} 234033692139] [2373 3-3752977 
2308336323580 23413.3694014]4 [23741 3+3754807 
230913 303634239 2342| 336953869] | 2375 33756636 
[2310153635120] 123433-3697723] 2376 3.375846 
2311 3.3637999 12344 3-3699576| 2377 | 3+3790292 
231203 32639878 [2345 [363701428] [2373133762118 
23134641756 [2346|3.3703250] 2379 7703930 
231433643633] [234733705131] 23803. 765769 
231513.36455 10 (2348 3.37069811 [2381[3.3767594 
| 2316}343647386] [2349 [343708330] 23823-3765410 
1231713-3649260! [2350[3.3710679]. [2383 | 33771240 
| 2318 3-3651134 2351393712326] [2384 | 3e3773062 
3.3653 07 2352353714373 2285 | 3+37 74584 
523664880 2353 [343716219 2386| 3+377 6704 
33656751] 2354337180651 [238733778524 
3.3658622} 2365 3.3719 9091 2388 3.3780343 
| 2-3660492 (2356[3+3721753] |2389| 3.378216! 
32602301 235713+3723596 2290] 3+3753979 
3.3664.230 2353 (93725430 2391 | 3.3755 796 
33666097] J23 593.3727279] [|23921 343787612 
2+2667964 2360[3+3729120 393 | 3.3789427 
3e3669830] [2361]3+3730960} [2394| 393791241 
3-3071695| [2362] 3.3732799 2395 | 3+3793055 
363673559 2363 3+3734637 396 | 3-3 794368 
3+3675423] [2364 j3-3730475] 12397 | 3+3796680 
3+36772385] }2365 [243733311] [2398 | 33798492 
333.3679147] Þ23661343740147| 2399 3.3 800302 
303601008, [2367] | | 2400 3.3802112 f 
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N, |Logarith, N. | Logarith.j | N. | Logarith, 
2401 | 3-3 803922 2434|3-3$83205 1J24 673.3921691 
1402|3+-3805730} (2435.3.3 864990 2468 3.392342 
103 3˙3 8075380 [2436|3.3856773] 2469 3.292211 
404 [3+3509345] (24373-3866555] 247023926969 
05 [3-3811151] 24383.3870337 12471] 3-3928727 
2406|3-381 2956 24393.2872118 2475 3.3930 285 
10733814761] 24403.38 738980 (24733.3932241 
083.3816565] [2441]3.3875678] 247433933997 
40933818368 2442133877457 24751 3+3935752 
241033820170 [2443|3.3879235] |247613-3937506| 
_yk — — | — — — —ä—ʒ—ä — 1 
113.3821972] (244433881012 2477/2.35 30 60 
1233823773] 244322882789 2478] 3-3941913| 
132-3825573] 24463.3884365]0 24793-39475 
41433927373] 244733886340] 248033944517 
4153.3829171] 2448 3.38891144 [2481] 3-3946205 
241633830969 (2449 3.3889888 248 213.3948018 
2417 |3+3832766 2450] 343891661 2483 3.2949 67 
24183.3834563] 24513.328934334 24843.3951516 
2419 3.3836359]0 [2452|3-3895205| 24853352254 
24203˙38381544 [245333896975] (24863.3955011 
242133839948 [2454|343898745] 248733955758 
2422 3.3841741 245533900515] (2488 33958504 
2423338435344 [2456339022844 24893-3980249 
242433845326 (245733904052 249023961993 
2425 3.3 847117 245803.3905819 249113.3963737 
2426 3.384898 (2459 3.390785] 24923.3965480 
242733850698 2460 3.3 909351] 249333967223 
2428133352457 246103.3911116 2494 3.396894 
2429 3.384275 f24623.3912880⁰ 249533970705 
2430 3˙3 856063 24633. 3814644] 24963.3972446 
243113+3557850] 24643.3916407 (2497 — 
2432 3.389636 2465 3.3918169 (2498 33975924 
2433 [3-3861421] 24663.39199210 12499] 3-3977602 
244412-3863206] [2467[3.39216g1| 12500] 3-3979490] 
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2500 4 Table f Logarithms. 
N. | N. — N. | Logerith, 
2501132981137 | [2534 | 3+4039065 2567 | 3+4094255 
250213.3982873| [2535] 34039780} 25683.405 5950 
250332984608 [25361 3-4941452} [2509 | 3-4097641 
2504 1343936343] {25371 34943205} 12579] 3+4999321 
2505 | 343988077 wile 3+4044916{ |2571|3+4101021 
2506] 3.398981 | 2539 3e4246627] 257234102710 
2507 | 3-3991543| {2540 3.4048337] |257313-4104393 
2508} 243993275] [|254113.4952047] |2574|3+410608; 
2509 3.399500) 254234051755] [257534107772 
251013-3996737| 12543] 3449534644 [j2576|3+4109459 
2511 3-2998467 42544] 3-4055171} 12577] 344111144 
25123. 4000196 254534058878 12578] 3-4112829 
2513]2.q4q001925| 2545 304053584 2579{3*4114513 
2514034093633 | 25471 3.406028g 2580|3.4116197 
25151 3.4095380| 2548 3.4061994 | 258134117880 
251613.4007 106 5 e 2582 3.419362 
25173. 4008832 25503. 4065402 258313 «4121244 
2515] 3-4019557] 2551 3.4057 105 258434122923 1618 
2519] 3-4012252 25521 344955807 2585 3.412460; M2515 
25 2013. 4014005 2553 3.400508 258603 3+4126255| 
— „ „ e, 
252113.40157288⁵ 7 2587 3. 4127964 
25221 3.4017451| 2555 1344973907 2558, 3.4129643] 
$2523] 3-1019173] 25553.407 5608 2589 |3-4131320] | 
2524 | 354020893 2557 34077307 259013. 4132998 62 
2525 | 3.4022614 556 3.4979505 2591 3.413467,052: 
2520 304924333 2539 3.408000 25923. 41363502 
12527 304026052, 25601 343052490 2593 3+413$025)0202 
2528 3.402777 1 2 5513. 1084096 [2594] 3-4139700 262 
2529] 3.4029483] 25623. 40857910 2595/3441372 
2530 3.403 1205 25633. 4087486] 2596 3.414207): 
125313.4032921] 25643. 40891800 2597/3414479 / 
253234034637 2554098874] 2598034146391 03 
2533134036352] 25663. 109256 (25993-41486 5 
1253413. 4038056 2567 3.409425 2603.447733 1 
2600 
ma 


A Table of Logarithms, 
Logarith.| | iN. | Logarith.\ N. Logarith. 
3-4151404|+ [2634] 3.4206158| (2667 3-4260230 þ 
34153073 12035] 344207806} | 2668 3+426185$ 
3-4154742} [2836] 3.4229454| 2669 3.4263486: 
| 3-4155410} [2637] 3.4211101} 2670 3. 42651134 
34158077] #2635] 3.4212748 F 2671 3-4266739 | 
1 — — 
3-4159744] 26392.4214394 26721 3.426836 
3.416 1410 2040 j 3.4216039 2673] 3.42699 90 
34163076 (264103.42176844 2674 354271614 
3-4164741] 120421 3.4219328] |2675|3.4273238 
3-4166405| 12043} 3.4220972 267513.4274861| 
3-4168069| 2644 3.4222614 2677 3442764844 
34169732 2645 3,422425 7 2678 3.4278 105 
34171394] 12046;3.4225898] 2679 3.427972 
3-4173056] (26473.4227539] |2680[3.4281348 
3.474717 2648 3.4229180 26811 3.4282948 
3-4176377| 2049] 3.4230820] |2682| 344284588 
4178037 255034232459] [2683] 3.4286207| 
3-417,6,6] [29511 3.4234097| j2684| 24287825 
41613550 265213.4235735| [2685] 3.4289443 
3-4183013] [2053:3,4237;72] 2686] 3.429100 
3.4184570] 543.4239009] 12687 3-4292677 
3-4185327] $295512,4240645| 12688[3.4294293 
3-4187953] }255613.4242281] 12689]3.4295908 
34189638 2277 34242916] 26903.4297523 
34191233] $2555} 3,4245550] 26913.4299 137 
3-4192947] 12059] 354247183] 2692]3.4300751 
3-4 154601 2000 | 3.4248816] |2693[3.4302364 
341962544 [206113,425044y] |269413.4303976 
3+4197 906 20621 3.4252080| |2695 3+4305588| 
34199557] 26633.42537120 [2695[3.4307199| 
3.4201208| 26643•425 5342 2697 | 3.408809 
3.4202859} 1206513.4256972] |2698|3.4510419] 
| 3.4294509]} 25 63.4258601 26 593.43 12029 
3.420555] 2667 3. 4260230 2700 3.43 13638 


* 


has 


A Table of Logarithms. 


— 


$2701! 


2702 4378485 
225 460 


2703 
27043 


2705 


2706 
2707 
2708 
$2709 
2710 
2711 
7212 
2713 
2714 
2715 
12716 
2717 
2718 
2719 
2720 
272 1 
12722 
2723 
2724 
2725 
2726 

2727 
12728 
2729 
2730 


2731 
12732 
2733 
2734 


3.43 15246 


34321673 


3. 4323278 
34324882 


| 3-43 29093 


3-4331295 
3+4332897 


34336098 
34337698 


34340896 
34342494 
34344092 
34345589 


34347285 
3.434888 
3.43 50476 
3.4527 
3.43 53665 


3.435528 
3.435685 1 
3.43 58444 
3. 4360035 
3.436 1626 


34363217 
34364807 
3. 4366396 


N. |Legarith.| 


3-4326487 
3.43 28090 


34334498 


34339298 


34267985 


— — 


N. 
2734 
2735 
1736 
2737 
2738 
2739 
2740 
2741 
2742 
2743 


2744 


2745 
2746 
2747 
2748 
2749 
2750 


[2751 


2752 
2753 


£754 


2755 
8766 
2757 
2758 


2759 
2750 
2761 


2762 


2763 


12764 


2765 
2766 


ͤ—— — 


34367985 
34369573 
34371161 
3.43 72748 
34374334 


— —— 


3.43 77 506 
3.437909 


3·43 85423 
34387005 


34390167 
3.439174) 
34393327 

34394906 
3.43 96484 


34399639 


34402392 
3.4404 368 
34405943 


— 


3.440751) 


34410664 
34412237 
34413809 


— — FIper nz 


34415380 
34418522 


Lqgarich. 


3.437920 
3.43 80674 
34282258 
3.43838410 


34388387 


3. 4398062 


3. 44012161 


3. 4409091 


344169514 


34420092 


— 


N 
2707 
2768 
2769 
2770 
2771 
2772 
2773 
2774 
2775 
2776 


2777 
2778 
2779 
2780 
2781 


2782 


12783 


2784 
2785 
2786 


— — 


2788 
2789 
2790 
2791 
2792 
2793 
2794 


2795 
2796 


— — — 


12797 


2798 


12799 
2800 


2787 


Logarith, 
3+44 20092 
3+4421661 
34423229 
4424798 
34426363 
34427932 
3+44 25499 
3+44 31065 
34432630 
3+4434195 
3#4 435759 
34437322 
3.443 8885 
34440448 
3.444 2010 


3.445 1370 
34452928 
3-4454485 
3+4456042 
34457598 
3-4459154 
3+4400709 
3+4462264 
3+4465 372 
3+4466925 
3o4463477 
3+44.70029 
2-4471580 


— | 


2767 


2800/ 


34443571 
34445132 
3.444692 

3 

3.444981 


1800 "A Table 7 Logarithms, 
| Logarith. N. TLassritb. N. . 
8 1.447331 2534.423998 [286034574277 
| 3+4474551| 2533345255310 [2563] 3.4575791 
54476231] [2536134527062] | 2869] 3.45 772056 
| 3-4477780] [2337 [3-4525593| [2870] 3-4575819 
| 5 [3-4479329| [2938 [3-4530124| 2871 3-45 50332 
15 3.448087 | [2539[3-4531554] [2372] 3-4551544 
3-4432424| [2540134533183] 2872 34453336 
| 344539710 [2541 [344534712] 287434584867 
093.4485517 (2542034536241 287534586378 
| W125 19] 34487063] 2843 3.437769] 2876 3. 4587889 
. - . — — — —— 
) 3.4488608 [2344[3.4539295 2077 3-45 59399 
2 3-4490153] [2345 [3-4540323] [2578] 3.4590908 
; 3-4491597| [2546 3-4542349 2879 3.4592417 
8 3-4493241] 28474543875] 288934592925 
15 [3:4494754| [ [2581 — 
I 3-4495325| 2449 Tarn 2582] 3.4596940| 
: 3e 4497565] {2-501 304543449] [25831 3-4595446| 
a 4242451454997] [2584 3-4599953 | 
f |3-4500951] 28523.4551495] 2885 3-4501458 | 
l 34502191 2553] 3-4553015 | 2586 34602963 | 
5 aca e — | — — | 
| 354504031 2554 3.4554540 2387] 3-4604468| 
3-4505570] |2355|3-4556061| 288834605972 
5 3.4507 109 (28563.45575820 | 2389] 3.4607475 ö 
: 3-4503647] [2557] 3.4559102] [2890] 3,4608978 
8 34510184 2858 3.456052 2891 34810481 
. 3+4511721 2559 3.4562142 = 2392 3-4511983 | 
4 7| 3-4513253] 12560|3e4563560] (28923. 4913484] | 
; 3-4514794| |296113.4565179] 28543.4614985 | 
3-4516329] |2$52[3.4566696] |2895| 3.456486] WH 
14517864 2563 |3-4568213] 2896 3-4617986] s 
344519399] | 2564 1344559730] |289713-4519485| i} 
34520932] [2565 [3-4571245] 2598 34520984] i'| 
3+4522455] #265 [3.4572762] 2893.422482 bl 
3.423998 2867 [3.4574277] 293.4623980 it 
" E- 2900 ll 
| — — | 
| 
Mi 
-Wi 


2900 


A Table of Logarithms.. 


N. |Logarith, A. Lagarith. TT X Logarith 
290134625477 2934] 3.467460 [2967 34723175 
290213+4526974. 29351 3-4676081] - [29683 3.47 24539 
2903 3. 4628470 25363. 4677560 296% 3.4726102 
29043. 4629966 (293713. 4679039 12970 3.472756 
2905 3.463 1461] 29383. 4680518] [2971] 34729027 
2906 3.432956 2939 3.468 1996] 297203. 4730450 
2907 3.434450] [2949] 344683473] 29733.473 1949 
2908034635944] 2941/3.4684950 29743.47334¹⁰ 
290934637437] [29421 3-4686427] [2975 [3+4731570 
2910} 344033930] $2$4313.4687903] [2976[ 344736323 
— — — , — 1 — 1 — — 
291134640422 2944 [3-4539378] [237713473778] 
291234641914 346908531 12,7%]3-4739217 
291334643405 3.469227 12979] 34474070; 
2914 3.464489 5 34693801 2950] 3.474215) 
2915 #3-4546336 8 3.495275] 29813.47467 
2916 5 4647875 | 3-4695748] [2982 3-4745076 
29173. 4649364 3.469822 9833.474633 
29183 465065 3-4699692] [29341 3.474795) 
2919 13-4552341 3-4701163] 1299503474944; 
29203 mk: 3-4702634] 29863. 4750995 
2921 3.46553 16 3.4704 105 29873.4752752 
2922 3.465602 344705575] 2883.475805 
n 34707044] 12989 | 3.4755259 
2924 4637774 3. 4708513] 2990ʃ3.4755712 
2925 3.46 61259 8 3.479982 2991[3-4755164 
292613 4562743 347114500 [29$2[3.475g615 
2927 3.466422 3-4712g17] 2993/3. 4751057 
2928 3. 4565711 3.4714384 2994344752515! 
2929 i 344667194] - 3-4715851] [2995134475356 
2930 | 3-4©65676 | 822 70 2996] 3.475541) 
2931] 3-4670158 3:4718782], 2957 3.275 
2932 344671640 3.472024) | 2598] 304765312; 
2933] 3+4673121 3-4721711] | $99] 3e476g76) 
2934 3-4674601| 34723175] 300013. 47717 


g_— — oy 


3 "x Table of ins 
V Lagaritb. | N. "Logarith, | 


— — 


in — Nr A p 
30010 34.77.2560 303434820135 
002] 2-4774107| [2935 33821587 i 
3003} 3+4775593 107705 3.482301 
3004 3.495555 037 3.452448 
305 3.14778 445 3030 31825878 
005 3.1779890 3039] 3+4527307| 5977 301574212 
007 | 3e47$1334] (324913s 1825735] 13073 [3-457 5025 
008 344752775 3041] 344330454]; 13974 344377029 
2009 | 3.784222 3042 ><4831592 : 13975 1+4378451] 
30100 34785665] [3053 3.483209 3076 3. 14879863 


„% re cc tm" 


—— AE A I III 


W. 


oo |__. — — 
ori- 4787 08 3468-483 44454 30775 5.18812759 
5 301213. 1788550 I 3045 3.1335873 3078 3.488286 
3 307313•4789991 30463.4837299 3872 3. 4884097 
e. % 3047 31838725} 5080.483350 
2 4792873 301803. 440150 508 113«4555917 
— — 14 —— — A — } — nas 
ere 794313] [3049 3.434174] 3032] 3-1333326 
58 12017] 3+4795753] 5850 241342933 | 303331589735 
2 [3015] 3+4797192| 3051 3+4$44422 | 30384 |3«1591144 
98 1019 3.479863 1 30522. 4845845 303513. 4592552 
— 5620 3· 40009 138533 3.184723 303613.4593959 
oO A WR 1 — 
053021 3.180150 3854 35878695 if 20872 3.189335 
59 6022 3.855450 3055349 350112] 3058 54695773 
712 023 01581] 305634351533] 392945" 4395179] 
e 374885918 3057 3.4342 30593.4899385 
sss; 3. 4807254 [395513 3.486473 [305 1]3+4990990! 
007] 30252. 08889 597. 1355795} 3092} 2+4902395 


515 YN [30271 3- 4310124 [3050 3.1557214; $309313+4>01999 
55 MN (302S| 3+4511559 3051 e 309 4| 3+1905203 


415 [:02013.4512993 3052 3.148600 2 30952. 4905607 
= 03 3.114425 305503 4861470 3095 3. 9000 


2031 3+1315559 3054 3.485288 3097 | 3.4909 412 
8054 3.47872 3965 1 3+4564305 3095 3. 910814 
ig zo ls 3 14611 428815 204882857 


AAA 
O 
R 

my 


7 x. 3100 


3167 


3200 


3100 © "© A Table of Logarithms. 
Tae N. Lagarith. N. 
— —— — 
2701 3.491078 3134 3. 4960990 3167 
31021 3-4916418] 131351 3-4962375 3168 
3103 |[3-4917818 313613.4963761] [3169 
3104134919217 3137 3.4965 145 3170 
3105 |3-4920616] [313813 34966529] [3171] 
2756.492214 |3139[3-4967913| [3172 
3107]3+4923413] [3140 [349692 - 3173 
310834924810 3141 3.49706 21741} 
3109] 3+4926 207 3142 3945564 3175] 2 
311013+4927004] [3743134973444] | 3176 
1— 1— 1 3 r 
3111034929050 314434974825 31775 
3112349303960 [3345 3-4975206] 3178 
311334931791 31401 3-4977587] 13179 
311413-4933186] [3147 | 3#4978967| [3180 
3153.453458] [31451 3-4980347] [3180 
— — — — — 
311624935974] 3249 2.4981725 [3182 
311713+4937363] [| 3T50[344983106| | 3183 
q3118]3-4938761] [3tr51]344984484] [3184 
|2119[3-1940154 3152 34985852 3185 
1212034494154 315213-4987240] | 3186; 
[2r213-4942935| [3154] 304988617] [3187 
(3122]3*+4944329 3155] 3-4989994] 3188 
(31231 3+4945720| [315613.4991370] | 3189 
31244471100 [315734992846 [3190 
3125 j:+494$500] | 3158[3,4994121]| 97 
312603.4949 890 [3159 34995496 (319243. 
312724951279] 3103.499871] 3193 
3123] 3-495 2667 3161] 34998215 3194 | 
3129] 3-4554056| [3162134999619] [3195 
3130344955443] [3163 345000992 3196 
313103•4956831⁰ 13164|2.5002365| (3197 
313213.495 8218 31653. 7003737 2198 
3133 3+4959604] 3166 3.5005 109 [3199 
3134 34960990 ——— 


32.00 A Table of 7 | 
N, (Logarith. | I, Logarith, | | I. | Logarith- 
2911 3+5052557] 13234] 3-5097400| [3267 3+5I41491 
202 | 35954213] [3235] 35098743] [3268] 3.5 142820 
3293 |3-5955569| 13236] 35100085 | 3265 3.5144149 
3204350559251 [13237] 3.5101427 3270] 3.5145478] 
3205 | 3+ 5058280 3233] 3.5 102768 32713.5146805 
3296 3-5059635] (3239.510470 (3272037148733 
207 3.506990] 3240 3.5 105450 (3273 3.514940 
203.5052244] 132411 3.5106790] (32744130737 
209 72858 324235108120 (327503.5152113 
— 3-50650500 3243} 3-5109469} 132751 3-5153439 
3211] 3: 5066403 3244} 3,511080s 327713.5 154763 
212135067755 22455717214) 3278 3.515089 
$213] 3+5069107 13240! 3.5113485 279] 3-5157414] 
3214 1 3+5079459] 324725114823 [3280] 3.515573: 
32153.5071810] [3248 3.5 116160 3231 ! 
321613.5073160 3249 3. 5117497 3252] 3.5161386 
32171 3-507451T1] 13250; 3.5113834] [3283 3-316270g. 
3218] 3-5075860 32511]5.5120170 3234] 3. 5164031 
3219] 3-5077210] [325213,5121595| 2853.565354 
$220] 3-5078555| 3253 3.5122841 3280 3.516575 
22103. 5079907 15 Pee _ $3287]3.5167997 
3222]3.5081255 2551365125510 32851 3.516931% 
1222 3.5082603 32561 3.5126844 3289 3.5 170639 
3224 3.5984959] [3257135128173] 13290 3.547195 
3225 3-30 53297 3255; 3.512551 132911351732; 79 
3226] 345085644] [325% 3.5 120844 32923.5174598 
22735087990 3200 i 329335175919 
22813-59393 5] f3261(3.51335080 32543.5177226 
3229] 3-3090680] 122621 3.5134840] (32553. 5178554 
3230 3.509202 3293] 3-5135171]| [3295 3-5179872: 
32311 3+5093370| 13254] 365137501] | 3297 3.511189 
3232 3-5094713 3205 3.438832  [325${3.5132505' 
1233] 3-50g6 957 3267 1477 3259 3.5183823 
12413. 50% 3267 35141491 3399 | 22185139 


33005 


3300 A Table of Logarithms. 
| * } p => 1 | = —ũ 
NN. |Legarith.| MN. Logarith. | N. | Logarith 
330i03-4186455] [3334[3.5229655] [3367 [3.5272 
3302] 3.91$7771] [3335 [35230958] 13363 3.527705 
[3393] 3+5 189086] (333535232270 33593˙5277010 
3304] 3+5190400] [3337 [3-5233562] 3373.527625 
3305 35191715] 333$13-5234863 3713.527758 
erer Mey eee ee, 
33060 3.519308 3339 3.52361644 [3372 3.527880 
330703. 5194342] (3343.523745 33733528016 
33081 3-5195655] 3341 [345238755] (33743528145 
3309351959680 [3342135240064] 3375} 345282738 
3310] 35158250 3433.524364 3376] 3+5 284024 
3311[3.5199592] [3344[3-5242653] [33771 3-528531 
33 120 3-5200993] 13345 345243951] 13373} 3.5286596 
3313| 35202214] [3346|3-5245259] [3379] 3-5287332 
2314135203525] 1334713-5246557] 3380} 3.5289167 
23155 2.5294835] 3348]3-5247854] 3381 3. 529045 
{ 3316 345206145] 12349 [3-3249151] [3382 3+5291736 
3317135297455 [335913-5250448 3383 | 305293020 
3318] 3-5205754 543.5251744 3384.3.5294303 
321903521007] 5352.3.52530 40 [3385 3.295507 
3320352113810 3353.254335] 3353.325686 
3321 21521259 3354 [3:5255631 3387 (35298152 
3322[3.5213996] [3355 13-5256925] 3388 (3.5299434 
332333243353 1J335613.5258219 3389 3.550940 
332481216620] 335735259513] 3399 345301997 
Fa, 33217915] [3358 |3e5260%07] [3591 ; 3.530327 
3326 345219222 3359 3.5262100 3392 345304558 
33271 3-5220525] 1330-13-5263393] 933.5305535 
33283} 3+5221833 3351 35264655 359443.5307118 
133.29 3e5223138] [2352] 3.5265977| [3395 | 365395398 
$3330 [55224442 3363 3.267269 3963.530957] 
33313.3225746 3364 3.32685 [2397] 3.521095 
333225227050 3365 3.5269851[ 33983.5312234 
23333.5228353 3365 |3o5271141] 3399c3.5313512 
332412-5229655] 3357.322431] | 340 [345314769 
85 3400 


1400 AT able of Logarithms, - ” | 
N, I. |Legarith. | IV. | Logarith.| E N. rad | 


1401 |3+5316069] [34341 3.5355c03} $457 345399538, 
140213+5317343] 13435 35359207 BY 3-54c0791 
4033˙53 18619 134361 3.4360532 5455 3+ 5402043 
1404 |3+5319395} 134371 3+5361795] 134701 3-4403295 
1405 [3+5321171] 134381345363059] 3471 3.5404 545 


. — os 
— nei Sg => . 2 
— 


$496] 3+5322445] (3439353643220 [3472] 345405 797 
1407135323721 3440 | 3+5395594 3473 3.540048 
1408 13+5324996] f34413.5366847 347435408298 
340935326270] (34423.5368 109 4775.7409546 
41002332754 1J344313.5369370 3476 zo 4410793 


* 4 
5 > 
Ce re EN PPP OE SIRE IAG - —__ I" "I = p 
— — _ —_ 7 — 5 a 
* — as — — . — corn 


2411 3.532881) 3444 3.5 370631 3477 3.5412047 | 
412[3-5330090] [344535371592] 13478] 3-3413296 
3413[3+5331363] 344635372153] 1347913:5414544 
1414 [3+5332935] 134471]3+5374413 348003 ˙34 2792, 
M415 [3+5 333997 :44513-3375672} [3481131341 22 


— 


416 36335479 2449 3.537932] 3482 3.3418288 
4173-533645] 3453.537890 [3483] 13419537 
141813+3337721] ⁴ 345173.53 78450 [3484| 34420751 | 
2419 1345339991 345213-5380708} 3485 3:4 422020; | 
42013+5349201) 13 þ 9009274 1 
— SN. HRT — | —— | 
3421 3-5341531 555 45403. 5583223 348733424819 | 
3422: 3+5342300] 13455 13.5334481] 348835425755 | 
3423 | 3+5 3440069 3456{3.53%5737] 1348513542700, | 
1424 (3+5345333] |345713-5335394] [3490| 393429254 | 
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5 500 1 Table of Logorithms. 
MN. |Logarith.| N. Legarith. - | A. |Logarith, 
550113-7494416| [5534 37430392 1J 55527 3 7456212 
3502 3.7 5205] 5535374311760 5683.746952 
55033.7405995] 35383743196 55659/374777 
55073.7406,83] [553713-7432745] (5573.748557 
5505 3.747573 5538 3+7433530] [5571 13+7459332 
5506 |3.7408362] [5539;3-7444314| 557203.746011 
[5507 3e7409151] 403.7435098 [5573]3+7450890 
14355 3.7499939] 5541037435891] 5743.746160 
5509 3.74107 28] [554213-7435665] 557537452449 
5520, 3+7411516] 1554313-7437449] 5576/3746322 
5542) 3:7432308 554437438282 5577137464005 
5512137413092] 1554513-7439915] 1]557313-7464755 
$5131 3-7413580| [554613+7439799] Þ557913+7465564 
$514 [3-7414663] [5547 [307440552 5580 | 3+7456342 
1551513-7415455] 5549 3.744365 55813.7467120 
551603.7416243 5549 3.744214) |558213.7467856 
351713.7247030 [5550j3-7442930] 658237468676 
5518]3-7417817] [553113-7443712 55843 3.7469454 
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— IN. | Logarith.; N. |Logarith.| 
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NM Lagaritb. N. |Logarith.| | N. | Logarith. 
61013. 7854010 [6134] 3-787743$8] $167] 347900739 
6102 37854722, J6135 3.7878 146 ©0168] 347901444 
61031 3.78 554344 6136 3.78788 53 6169 | 347902148 
6104|3-7856145] (613737879561 [5170] 3.7902852 
6105 | 3-7856857] [6138] 3,73380269| 1171] 3-7903555 
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6108] 3.7 858990 6141]3.788239i] 6174 3.790666 
6159 3.7859701] [6142] 3.7883098 6175 | 3+7906370 
4 3.78004 12 61437883805 6176 3.790703 
6111 3.7861123 J61443.78845 12 617713.7907776 
6112] 3.7861833 6145 3.7885219 617813.7908479 
6113378625444 J61463.788 5926 6179137909 182 
6114437863254 61473.7886632 6180] 3.7 909883 
6115 3.783965 6148 3.7887339 618113.7910587 
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6117] 37865385] (615037888751 6183] 3.79 11992 
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6301| 397994995] (334380167810 16367 3.803936 

16302] 3-7594734] 503351 3-8017465; 63653. 8040031 

10303 3+7995473] $336] 3-5018152 6359 [3-5040712 

. [6304|3.7996162| 16337] 3.80138374; [6370]3-$041394 

46305 3.7996851 6238 3.801 9522 6371 3+3042076 

6306 207997540 63 39] 3.8020208 637213. 8042758 

630) 3. 7998228 (63403. 8020893] 6373 3.804343) 

16308 3. 7998917 16341] 3e3021578| [6374 1 

{6309 37999605 6342] 3.8022262 6375 4 02 

6310] 3-80c0294 63431 3-3022947] [6376] 35045482 

631103. 8000982 [5344|3.8023532] 15377] 3.804616, 

63123. 8001670 (63 453.8024316] [6378] 348046845 

63133. 8002358 6346] 3.802500 6375 20047390 

| 6314 [3,0503046 6347] 3-8025685 6380 3-50g 207 

63153. 80037344 [534$] 2.$026369] | 6381]3.$048887 

63163. 8004421] 16349]3.8027053] (6382 3 

16317 3.8005 109 63501 3. 8027737] 163833. 805024 

6318] 3.800579 635113.8028421 6384 32050929 

6319 305006484 6352] 3+-3023195 6385 | 3.505 1609 

6320 3. 8007171 6353 3. 8029789 6385 | 3-505 2289 

4632103. 8007858 6354|3.6030472 E587 1801885 

3223.808845 6355]3-3031155 6390 3.505 3649 

6323 3.8003232 6356j 3.8221339 6399 I 2054755 

| 6324] 3.3009919] (635738532522 63903. 055655 

[ 16325| 3.801 0605 63581 3-8033205 6391|3.$055685 

4 6326 2.$011292 6359 3.8033388 [16392 . 017732 

| 6327] 3-$011975] 6360 3.8034571] [6393 3-205 7047 

N 6328 3.8012665| 636113.8035254 639413 057726 

f 16329] 3.8013351] [6362[3.3035937] [6395 [3-$05840; 

| 6330] 35014037 6363] 398036619] [6396 |3.505908; 

j 45331]3-3014723] 6355 3-3037302j ' 16397 [33059753 

| 6332[3.8015409] 6365] 368037984] Þ6398|3.8060442 

| 633338016095 63663. 803 8666 (6399 3.806 1121 

\ 63341 3.8016781| (6367 2638039343 6400 3. 3061800 

| wh | 64CC 
| 
[| 
| 


6400 A Table of Logarithms. | 5 
N Logarith. | N. Logarith, | N. | Logarith. 
ES e eee, ee wager 81070 29 
6401 315063187 2275 5 6403 Ar 
6402 Zo 1 %% 8108 1 
6405 5.806515 6438 3.80 n 
2 184] is 8110 385 
640613+306556g 18555465 Jeg MT 
64071350605 47 808 46474 3.81 11727 
6408 13.807225 6441 [3-8039533 | 3-8112398]_ 
64093. 8067903] 16442]3. 1 48 3.81 1385 | 
6410133065580] 46443 3.8090881 
e , e ee Wb 6477 3811 TD: 
60411]3.5069258 [544413 _ 44. 6475 3.871445 
4123.806993 % > m4 647913 3-5115080! 
1 or 35093377] ese oe as 
414]3,8071290 | [164$11308116420 
641513.8971967] [644813.5094250\ LY ma 5 
—— —— OY 5 823.8 1170 
641603. 8072644 2449 I Wed 5495 2.3780 
641713-8073320| |6450 l 
e e 
4193.074674] -|® | 6 3.311 
64203. 5075350 453 36507617 bay wo 2 
— : — fc 6457 13-8129439 
0421 13+3076027 5454 bh hs 6483 3428 
$42213.8076703] [645513 405633 [ 
6423 3.307737; 545 8 o8| 6450 3.812244 
eee neee 649138123116 
6425 3.078731 645803. 81009 | 3 
— e ee 652 (4923˙8123785 
64263. 807540) 5459 1 OS 3.812444 
6427 3.8080083 645c 145 = 15494 [3.3125123 
6425[3.8050759] 6461 510 64.953 8125792 
ne 6495 03.812645⁰0 
4430 [38082110] [642804342 „ 
—— e KP 6 8127129 
643 143.8082785 64.54 11858 8458 3127797 
e 3.8105 7 15499 68128465 
0432 28084136 [6466] 3-51 24 6500 3.8129134 
5434 38084811 16457 3˙8107 5 2 : 
6500; 
| | — 


_ 
p 


_—_— 


16500 


A Table of Logarithms. 

M |Logarithy | MN. | Logarith. | N. Logarith. 
6501 3.812982 [653438151791] 5567 3.8 173670 
6502 3.8130470 6535 13.8152456 656813.8174331 

6503 3.81311380 (65363.8153 120 6569 3-31 7499} 
6504 [3-8131805} [6537133153785] [6570] 3.$17565z 

6505 [3+8132473| 1653813-3154449] 16571] 3.8176315 

165063.8133141] [5539[3.8155113 6572 3+5176976 
16507[3+5133808] 16540[3.8155777] 1657333177626 
650813+$134475| [6541[3.$155441] 1657438178297 

15509 3.8 135143] [6542[3.3157 105} 6575 [3:8 178958 
15510 38135810 (65433.8157769[ 16575 |3-$179618 
16511 13,8136477 | 65443.8158433 6577] 3+8180278 
651213-8137144] 1554513-8159996] 165781 3-3180939 

(6513 |3-8137311] 6546 3.8 159760 }6579]3.8181599 
16514 |3-8138478 0547 [3.8150423 6580] 3-3162259 
49515 138139144] 16548[3.8151087] [6585 | 38182919 
5516 3.8139811] (6549 3.8 161750 6582138183579 
10517 3.8140477] 16550[3.8162413 658313-81843239 
165183.8141144 55513.8 163076 658413.3184398 
6519 3.8141810 65523.8 163739 6585 3.8185558 
65²⁰ 3.814247 6553[3-3164402 6585[3+$185217 
652103.8143142 65543.8 165064 658713.8186877 

16522 3.8 143808 655513.8155727 658813.3187538 
85523 38144474 (65563. 1663898 6589 3.8188195 
6524 3.8 1451400 6557 3.8 167052 6599 3+5188854 

6525 3.814805 55583.81677¹4 6591134818951} 
652613.8146471 055912.8168375 659213.3190172 

6527,3-3147135} 1656015,8169038] 1659313.8199831 

155283.8147801 65613.8 169700 65943.8191489 
16529 03.8 148467 (65623.8170362 6595 3.192143 
[9539 3-3149132. 6563 3.8171024 6596 3.3192306 
653113-5149797] [6564[3.8171685] 16597] 3.8193465 

6532 3.815062 65651[3,.8172347| [6598] 3.819412} 

6532 38151127] -$6566[3.817300g 6599] 3.3 194781 

65343.8151791] Þ6569713.8173670 6500] 3.8195439 

; 6600 


(6600 


A- Table of Logarithms. | 
I |Logarith | | I. | Logarith.| N. _ 
6601 |3.8196097] (6634 3.327775 6667J3.8239305 
6602 3.8 196755 6635 2 $2 18403 6663[2.8239956|þ. 
6603 3-$197413 6526] 3.8219064. 66693 1597 N 
6604 3.819801 663 713.8219718] 6670 3.824258 
6605 3.81987 28] 6638 3.822037 2] 6671 3.324909 * 
660613. 8199386 J66393.8221027 6072 3-8242560 F 
66053. 38200043] 1554013-8221681| 6673 1348243211! 
6608 3.8 2007/00] 16641J3.8222335 6674 3. 82438624 
6609 EL 8201358] [6642138222989] 16675 13.8244513] 
6610; 3.8202015] [6643 |3-8223643 6676 j3 3.824163 
6611 3.820272] (6644 3.8224296] 6677 3.824814 N 
6612 3. 8203328 6645 J3. 82249501 6678 3.82464644 
66133 8203985 66463.8225603 6679 3.82471144 
6614 3. 8204642] 66473.82262571 J65803.8247765 
66 153.8205298] (6648 3.822590 46581 3. 8248415 
6616 3.82059551 46649 3.8227563 6682 2.8249065 
661713, $205611] [6550139228216 | [6683 [348249715 | 
6618 3.8207 268] 6513.228869] 16684 [3.8250364 
6619 2-5207924] (665 203.8229522] 6685 [3.825 1014 
6620 3.82085 80 6653 363230175] 6586 [3.825 1664 
$621 365209230  [6654]3+$230825 6687 3.82523 13 
6622 3.8209892] [6555 [33231481 5688 3.8252963 
6523 3. 8210548 6656 3.8232133] 6689 3.8252612 
662438211203] 6657 3.823 2786 6690 3 8254261 
6625 3.321185 665313:8233438 6691 3. 8254910 
6626 3.8212514]4 6659 3.5234090] 466923.8253559 
662738213170 6660] 398234742 6693 3.825208 
662838213825 15561{ 343235394] [$694 3.8256857 
6629 3-$214450| 6562] 2.8236045 6695 | 348257506 
66 303.8215135 [56631 3,$236698 5596 :3,8253154 
6631 13.8215750] [665413 5227350] © [6597 3.828803 
6632 3.82 16445] $5665 3.823 8002 6593] 3.8259451 
(623 3.821700 66661 3.823653 66591 3. 82601004 
6534 —2 7255 566713.8235305 670013. 8260748 
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5700 A Table of Logarithms. : 
N. Lagarith. N. (Logarith. | N. |Logarith. 
16701 3.826 1396 [6734[3.8232731 6767 | 3-$303962 
| 6702138252044] [673 53.828376 16768|3.8304603 
6703] 3-5262692] 1|6736[3.8284021 676913 8305 245 
6704 3.8 263340 737 3.8284665 6770 33305587 
6705 38263988] [6738[2.8255310| [6771 [3:$30652 
6706] 3.8264635| 7293.828555 (6772 3.8307169 
6707 3.8265283 674013.3286599 6773|3+83078tt 
67081 3-8265931] 6741382872434 16774|3.8308452 
6709 | 382656578] 6742 3.8287887 67753. 5309093 
6710 38267225 674313-$288532| (67763.8305734 
6713.826872] 1674413.8289176| 67773˙8210375 
6712[3.8268519] J67453.8289820 (6778 3.8311016 
6713 13.826916 6746 3.8 2904633 6779 3.8311656 
6714 3.82698 13 6747 3.8291107 6788 3.8312297 
6715 3.827040 6748 3.829 1751 67813.8312937 
5716 13.8271107 6749 3.8292394 6782 3.53 13678 
6717 3.8271753] 6750 3.8293038 6783 3.83 14218 
67 183.8272400 675103.829368 1] 6784 3.83 14858 
621913.8273046] [675213.8294324| 6785 3.83 15499 
6720 38273693] 6733 3.829496 (6786 3.8316139 
67213.8274339]0 1$754|3-8295611] [5787348316978 
672213.8274985] 6755 3.8296254 6788 3.8317418 
6723]3-8275631] 6756 3.829696 (6789 3.83 18058 
67 24] 3-3276277| (757 3.829759] (6790 3.83 18698 
6725 3.82769 23 6758 03.8298 182] [6791138319337 
6726 3.8277569 6759 3.9 298824 679238319977 
6727 3.8278214 67693. 8299467] 6793 ]3.83 206 16 
6728 3. 8278860 676103. 8300109 6794] 348321255 | 
6729 3.8279505 6762 3.5300752 795 [3-$321895 
6730[3-3280151] [6763j3.8301394] 6796 3-83225 34] 
6731133280795 6764[3.8302036] [|6797[3. 8323173] 
67321 3.$281441 6765|3.8302678 6798[3.8323812 
6733| 3-8282086 67663. 83033 20 6799 3.83 24450 
67341 3.82827 31 67673. 83039062] 6800 3.83 25089 
: 6800 


680 1 Table of Laub, I 
N. Logarith.; | N. |Logarith. | AN, | Logarith. 


P— — 


6801 | 3-$325728| (6834 [358345750] 6867 3.8367670 
6802 3.8326366 6835 [3-3347335 6868| 3.836$303 
6803 | 3-332 7005 6836 [3e38348021] 16869 3.8368933 
6804 3.8327643 (6837 3.8348636 6860 3.8369567 
— 3.3328281] 6838 3.8349 291] [6871] 3-5370199 
6305 3.832899 (6839 3.83499 26 6872 33270832 
6807 3.329558 6840 3.83 50561 16873 | 3-837 1463 
6808 | 3-8330195| (6841 30535 1196. 15874 | 3+8372095| 
- [6809 3.83 308334 [6842 3.83118 2 16875 13-8372727 
6810 3.833 1471] 6843 B 3352465! _ [6876] 3+8373359| | 
6811 |3.8332109] [6844 3.83 53 100 5877 383273990 T4 
6812 2632700 [6845 3.8353735 687803 8374622 i". 
6813 | 383333 6846 3.8354369 [6879] 3 3.377885 14 
6814 38334021 6370 22756 6880 3-8375884 

wry 38334659] 68 3.835563 6881 3-8376516 
6816 3.8335 296 6849 THF 3-8377147 
6817 7.3538535 6850 3. 8336906 68833.837777 
6818 |3.8336570] 65851 38357540 68843.8378409 
681938337207 (6852 3.83538174| [6885 3-8279039 
6820 3. 8337844 5853 3-8358807 15886 3.379670 
6821 3.838480 6854 2.259441 4688713. 0301 
6822 3.82391171 6855 3.3360075 3.83 89931 
6823 3.83 397544 6856 3.8 360708 6889 3.838362 
6824 3.83 40390] (6857) 3.836 1341 6890 3.83 82192 
6825 3.834102) hides 3-8361975 | 6891 3+5392822 
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6826 |3.8341663 | 6859 3-8362608; [6852|3. 3383657 
6827 (3-8342299| |686013.8363241 | | 6893 | 3-8384083 | 
6828 13-4342935| |685113.8363874| 6894 3.384713 
6829 13.8343571] 686238364507 [(6895ʃ3.8285343 
6830 |3-8344207 0905 3.8365 140 [6896133385973 


6831 3.8344843 6864 3.8365773 {6897]3.8386602 
6832 |3-8345479| [6865 ;. 8366405 6898] 348357232 
6833 3.83 161144 j6565[3-8367038] [6899] 3-5357861 | 
6334 3.846750 6867 3:8367673 | | 6900} 3-335849 1] 
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nn... 


3.889120 


6902 3.838970 


65e 3.890379 


6904 3.839100 


6905 3.839 1637 


6906 | 3.8392266 


5907 3.8392895 
146908 3.8393 522 
6909 


3.839452 
6910 | 3.8394780 


| 6911 | 3-839540g 
| 


'6912| 3-8396037 


3-3396666 


69133. 
1 6914 | 3-8397294 


6915 
1 
5177.899778 
6917 13.8399178 
6918 | 3.8 | 
6919 3.84004 33 
91 3-3401061 


3·8397922 


3.8402943 
3.840357 1 


$6925 3.8404 198 


| 348404325 
13.840542 
3. 8406079 
3.840670 


3.840959 


3.8409212 
— 


38401688 
3. 8402316 


013.8407332 


3. 8408586 


Logarith, | N. Logarith, 


3.841046 5 


38411717 
303412343 
3-34 12969 
3.8413 595 

3. 8414220 
3.8415472 


3.841097 
3.8416722 
| 343417348 
38417973 


3.8419223 
3.841984 8 
3.842047 
3.8421098 
3.8421722 
38422347 
35422971 
3.542359 
3.8424220 
38424844 
3.842548 
3.842609 2 
3.84267 16 
3.8427 340 
3.8427 964 
3. 8429211 
38429835 


i 


3.843045 8 


3.841109 1 


165821 3.8439798 


N. \ Logarith, 


3-5430458 
3.843 1081 
3.843 1705 
3.8432320 

3.843 2951 
— — 
3.433574 
3.843 419) 
3.8434819 
3*5435442 
3-8436065 
3.843668) 
3.84373 10 
3·8437932 
| 35438554 
3.8439176 


— — a9 nan 


3. 8440420 
2.8441042 
3.8441664 
3.8442286 


3.844290) 
3.844329 
3.8444 150 
3.844477 
2.844539 


3. 8446014 


3.8447256 
3.8447877 


15995 [3-5443498 


35449119 
3.84497 


5959 3.5450360| 


7000 | 3.84509 80 
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7000 5 T able of e — —— 
os Logarith | N. | Logarith.; | N. | Logarith- 
7001133451601 70 2 Sony 
7002345452221 7555 19 54 7585 77 
7003 3.845284 [7036 33473258] [7069 2-349 590 
8 4 5 5 703713.847337600 7070 44454194 
70053. * [7938 —.— 7071 33494808 
7006 3.8454701 7039 8475110 [7072 — 
7007 3.845321 7040 3 129276 7875 2758527 
70083. 8435941] 1704113347634 7074 3.848661 
har 3-5456561] 704213. 456585 70735 3.849764 
—⁰ 38457180] 7433.847757 17076 2.849787 
7011 3.8457 800 7044 “3.8478 | 7077 8.858492 
7012 |3.84384290 7043.345861 7078.249196 
[7913 3.847980 1704613.8479425] [079 3.849719 
7914 {3-8459558] [7047 [3.8430043] | 7980[3.8500333 
70153-84077] 17048] 38480659 ; 7081 | 3. $500946} 
7016} 3.84605g6] 1704913. 8080270 082 
7017 3.846151 7050 3.348189 7 7085 9 —. 
70183-84621 34] 7051 3«84382507] 17984 |3.8502785 
70193 3 705 203.8483123] 785.8503399 
7020340463371] 7053 365433739 1 7086. 3-$504017 
7021 [33463990] [7054 [3-848 757 . | 
702213. 8464608 | | 585 16435 | 7088 3 85 
7023 3.3465227 7056 3.848 5586 5 7089 3.8505830 
70243 · 8465845 7057 ]3.8486201 709 3.8506462 
7025 3. 8455463] 1705313-84868 17 [7991 13.8507075] 
7026 | 3+8467081] [7059] 3.348 432 7⁰ 2 0 687 
7027 3. 8467700 7060 5 op 855 
7028 3.846831 7061 3·8488662 7094 3-8508912| | 
70291[3-8468935] 7062 3.848977 [7095 j 348509524 | 
7030 3.459553] [703.8489892 | 7096 3.8510136 
7031 13-8470171] [70641 3.8490 7097 | 3-85 10748 
7032 |3.847073;| 17065 4 51125 q 8 3. 8 
7033 38471406] [70661 3.849 1736] 70993. z 
7034 3.847224 [7067 3:8492351 | 7190} — 512583 3 
78 K 2 7100 
. — — — — —— 
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A Table of Logarithms. 


— 


1 ; 
'N. | Logarith. N. |Logarith., | N. Logarith. 
7101 3.8513195 [7134138533331] [7157[3-8553374 
7102| 3.353807 |7135|3+$533949| [7163[3.8553980 
7103 03.814418 713635534548 716938554586 
71040 3.8515030( [7373.853517 [7170138555192 
7105 3-8515641] 713838535755 7171.855579) 
7106 3.85 162526 7139 3-8536374| 717203.8556403 
7107 | 3-85 16863 71403.85 36982 7173 3.855708 
7108 13.85 17474] [7141138537590] f7ʃ743.8557614 
17109 13.858085 714213.8538198| 7175 3.355829 
7180] 3-8518596] | 714343-5533806] [7176138555524 
[7111]3-3519307 714413.5539414| 17177 3-8550429 
[5112[3-8519917| [7145[3-$540022] |7178]3.8560035 
[711338520528] 1714613-8540630] 17179 (3.8560540 
7114 |3-5521139] 7147385412388 7180 3.561244 
71153.8521749 714 3. 8541845 17131, 2.8561$49 
711603.8522359 |7149[3-8542453] 71823562434 
711713˙8522970 7150 3.854300 7183 3.8;53059 
71183.8523580 71513.8543668 7184 3.8563665 
711913˙8524190 715238544275 7185138554268 
71200 3.852480 [715332544852] 7186 3.856487 
7121038525410 715433545489 7183 |3,8565476 
71220 3.85 25020 (71553-85406 |7188[2.8566081 
7123 3.85 26629 71563.8545703 71893.8566685 
7124385272390 71573˙85473100 7903.867289 
J7125ʃ3.8527849] |7158]3-8547917] 719103.856789z 
712⁵3.8528458 [7159|3-8548524| 7192 3.356849) 
71273. 8529.68 [716-13-8549130 (7193;3-8569101 
712813-8529677| |716113-8549737] 1943.856970 
712 3|3-8530286] |716213.8550343] [7155[3.$570308 
[7130[3-8530895] [7163]3.5550949] 1|719013.8570g12 
118 1 — Dr a 1 — — 
713113.853 1504] 716438551556 [719713.3571515 
7132[3-$532313 7105 [3.8552162 7198 (2.8572118 
7x93|3-3532722] 1716613,8552768] [7199385 72722 
71341 3-8523331] 1716713.8553374] 72093.8573325 
— 7250 
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720⁰ A Table of Logarithms. N 
N. Logarith. N. | Ligarith.) N. Logarith: 
— | 1— 1 — — —} 
7201 3.857 39280 [7234335937850 [7267138613552 
7202 38574521 7235 385943850 7268 3.8614 149 
1203139375134] 7233.894986 7269 3.614747 
7204 3-57 737] 7237 3.895586] 7270 3.815344 
7205 | 3-5570340 7235 [363596186 7271133615941 
1206 [3.8576943] |7239]3.3556786] 7272 3.8616639 
7207] 3-3577545] f72403.8597386 [7273[3,5617136 
72033.85781480 [724113,8597985} 1[7274[3-8617733] 
7209 33578750] 7242] 35598585 727513. 8618330 
7210] 3-3579353] 7243385991850 72763.8618927 
7113.857955 72443.8599784 7277 3.861524 
[72:2] 3-3582557| 727538600384] [7278:3.3620120; 
7213] 35531159 72463. 86009 3 7279 3-8620717 
243.8581761] 7247 3. 8601583 7280 3.8621314 
7215 3.582363] 172483.8602182 7281 [32.8621910 
721603.858256 | |7249]3.8502781| 7262 3.362250 
7217J3.8 583567] (72503. 8603380 7283 3.8623 103 
121 13.8584169] 7251/3.8603 579 7284 3. 8623699 
721938584770] 7252 3.564578 7283.862426 
7220385853720 7253 3.8605177 7286 | 305624892: 
r: [an rams) [727 g 
7222] 3.8586575| 17255] 3.3606374| [7288 3.862084 
1223133587176] [7258] 3.3606373} 7289 2.3626679! 
722413.8587777] 172571[3-8607571 7290, 343627275 
172251 3.853%379| 7258 3 729 103.3627871 
72253. 588950 7259 3.808768 7292 3.862847 
227 3.85895 81 7760 3.8609366 7293 3.862902 
7228 3.859018 726 13. 5609964] 72943.8629658 
7229 3. 8590782 7262 3.86 10562] 72953.8630253 
72303. 85913833 7263 3.861110 17296 3.8630848 
723113.8591984 [7254 38611758 7297 3.863 1443 
7232 3.892584] 7265 3.8612356] 7298ſ3.563 2039 
1233 |3-3593185| [7256[3,5612958] 7299 3.8632634 
172341]3.55937$5 7267 |3.5613552 7300] 3.5633229 
= ' 7300 
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"F T able of Logarithms, 
MN. Logarith- | MN. | Logarith. . Logarith. 
7301; 365633823 7334 i 7367 | 348572907 
17302 3.8634418 23 3. 8654001 736803. 8673496 
7303 3+3635013 7336] 3-8554593] 17369 [3-3674086 
17304] 48635608] [7337] 3-8555185] 17370 13-8674675 
7305 | 3.8636202| [7338] 3.8553777] 73713-8675 264 
7306 3.363679 [7339] 3.8656369] 7372 3.867585 
730738637391] 7340 3.3656961] [7373 Z 8678442 
73060 3.8637585 73413.36575520 7374 3.867701 
7309 38636585 7342] 3.86 581444 7375 33677620 
73 103-8639174] 73433-8658735 7376 3.867820 
— — 1 —— — — ͥ ꝑö6 — — 
75713.8639768 734438655327 7377 38678758 
73121 3-8640362] 734513-8659918) 757 |3:3679387 
7313 3.864096 [734] 3.3650509] [7375! 38679975 
7314 | 33641550 7347] 3-8661100] [7380 3.868056, 
7315 [3+3642143] 1734 3.866 1691 738103.8681152 
73163.8642737 734938862282 7382 3.88174 
7317 78643321 73 503.8662873] [7383 3.8682329 
7318 . * 924 7351] 3,5663464 7384 |3- $6$2947 
7319|3-8644517| [7352|3-8664055} 7385 3.868305 
7320 33847111 7353 368564646} 7 8 3:568409 
732113. 8645704 7354 3.8665 2365] 7367 3.86 8634581 
17322] 3-56646297 | [73551 38655827} [7355 ; 3.8635269 
7323] 3-8646390; þ735513-8566417 7389 3.8685857 
1732438647483 73573866708] 17399;3- 8680444 
7325 3.8645 7355 3.667598] 73913.8687032 
7326 38648669] 7355 3.856818 [7792[3.8687620] 
7327 3.5649262 756003 3.8668778 739 313.8688207 
7328| 3.864855] 73613.3669368 7394 3.868870 
7329 3.865044) 736203.8669 958 [7395 j3-3589382 
733003865 1040 7363 3.8670 548 396 3.8689969 
7231038651632 17354] 343671135] © [7397 [3-8590556 
733238652225 7365] 303671728] 739838691103 
[7333133652817] 1735613.8672317] 17399 [3-3691730 
17334 3:8653409) 22528357 1740013869231 
5 N 7400 


- 


— 
+> 


I 
of> 
hJ 


— 
2 
= <. 


i * ⏑ , .. 


\O Oo 


* 


| 
GAGE — — — == — — 


. 1 * 


7409 1 Table 7 1 
N. Logarith, N. | N Legarith. | 
7491 [3o8692904| 7434 ph 7467 3.873451 '| 
140213+$693491] [743513-3712810| 746838732043 q. 
1403 [3-3694077 | 1743513-87 13394) [7469 3e8732025 1 
7404 3.869464] 7437 (3•87 13978 74703-8733 206 1 
740503˙8595251[ 7438 6.714562 7471 3.873787 4 
7406 3.36983) |: 743938715146 [7472 78734369 if 
7407 [3-3696423] | [7440[355715729} [7473 3.873495 
7408 03.8650 10 f74413·87163124 7474(8˙8737531 
7409 3.869796 f744 203-8716897 17475 [3-8736112 0 
7410 ca, [7443 [3-37 17489] 17476 38736693 
7411 3698788 [7444 3-87 18064 17477 3.873727 
7412 368699354 17445 3.871864) 7478 3.877855 
7413603. 86 9990] 744638719230 74793˙872843 
7414.870026 7447387198144 1748013.873901 
74133.8701112]J 74483·8720397 [7481138739597 
1 —— — — — U — 
14161 368701697] 17449 3.720980 7482038740177 
7417 38702283 17450 3.87 21563 7431348740757} 
74183870286 1745113 3.8722146 7484 [34574133 
741913870345 74 523.8722728 7485/3.8741918 
74200 3.8704039 7453 3.87233110 748638742498 
742103˙ 87046244 74543˙8723894 17487[3-3743078f 
742213. 8705209 17455 3.87 24476 7488 3.874365 
1742313-8705755] 745638723090 748938744238 
74243870638 [ 7457 3.8725641} [7450] 3-$744918] 
7425 [3-8706963] [7458] 38726224] [7491] 343745398} 1 
7426 3.870549] [7459|3-8726806] 749238743978 W 
1427 |3-3708134| J74603.8727388 749338746557 1 
7428 3.87087 19 17401 3.872 970 7494 3.8747137 ih x 
1429 [3-8709304] 1[746213.8725552] 1749513 57477 N 
71430135709 88] . [7463133729134] 1749 3.8748296] , 
7431. 38710473 745438739716 7497 [35748875 6 
7432038711057 [7465] 3-5730298] 749 3.874944 | 
1743313-$711641| | 17465 3.8730880 | 7499 [3.5750034 if 
P2457 746713:3731461 | 7500 [3.8750613 
; : 7500} 
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17500 e able of Logarithms. 
3 V |Logarith.j N \Logarith.| : 


| 

013.8731192 7534387702560 7557 
72585755 1753513+8770833] 7568 
17503 3.8752349 753.877 40] 7569 
7504 3. 87529288 7537357719851 ⁵ 7570 
7505 3.875307 [7538 [38772561] 7571 


3.878923 
3+57 89811 
3 8790385 
38790959 
3.875 1532 
3. 8792106 


7506 3.8754086 17539 [35773137] | 
7507 3˙.8754564] 17549 3+8773713] :|7573 8 
7508 3.87532434 7541 3.8774289][ 175743: 375535 
17509 [38755821] 723.8774865] 757338723828 
7510 3.87 56399 75433. 8775441] 757003˙8 


— 
A 
SI 

dd 


7511 {2.$756978] 17544 13-$776017] 7577 
7228 38757556 7545 [3+8775592] 7578 
[7513[3-8758134] [7548133777168] 17579 
7514 [3.8758712] 7547 [3-$777743] [7580 
7515 [38759290] [754813-8775319] [1750 
1-51612.8759868] [7549[3+3778894] 7582 
4 3.760445 755038779491 
17518 3.87610234 [7551 [3-37 60045] 7584 
17519 3. 8761601] 7552038780620 7585 
7520 3.8762178 75531|3-8781195] 7586 
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00 
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21 3. 8762756 J75543.8781770 [7587 
75223.5763333 J755503•8782345 7588 
3 523138763911] [7556[3.9732919] 7589 
1752438764488 175537 3-37 83494] 7590 
7525 2757885 755838784069 [7591 
| 263.8765642 75593.8784643 7592 | 
| To 404 ph  [756013.8785218] [7593 3-bh04132 
 1752$13-8796796| 7561[3.8785792] 7594 202 
7529 38767373 756238786367 2593 36380527 
7520 3.87750 [7563]3-8786941] [75963-95059 
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7741 3.8768526 [7564135787515] 7597 

4 7532 3.8769 1034 75653. 87880890 7598 
175332 3.876968 7566 3.878 86633 

7534 3.$770256 17567 13.8785237 
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1600 A Table of Logarithms. 
N. Logarith. | N. — 74 N. |Logarith. 
7601 3.8808 707 763403.38827522 7667 3.8846255 
16021 3. 8809279 7635 3. 8828090 7568 13.8546821 
76033. 8809850 76363.8828659 7669 3.88473 87 
7604] 3.88 104211 7637 13.8829228 76703. 8847954 
5605 3.88 10992] 7638 38829797] 76713-88485 20 
7606 3.88 115633 7639 3.88 30365 767213. 884906 
7607 3.88 121344 7640 3. 88309344 7673 3.884962 
7608 3.88 12705 [76413.8831502 7674 3.8850218 
7609 3.88 13276 7642 3. 8832070 1J76 753.8850784 
76100 3.88 138471 7643 3.8832639 7676 3.885 1350 
76110 2.881441) 7644 3.883320 7677 2.886 1915 
7612 3.88 14988 7645 3.8833775 7678 3.885248 1 
7613 3.88 155580 7646 3.3834343] 7679 3.885047 i 
1614| 3.8816129 7647 3.8834911 768013.8853612 | 
7615 3.8816699 [|7648|3-8835479 768 113.8854178 
7616 3.88 17269 7649 er, 76823.8854743 
1617] 2.88 17840 7650 3.88 366144 [7683 3.88 55308 
7618 3.88 18410 765 113.8837182] 7684 3.88558744 
1619] 3.88 18980 765203.8837750 (7685 3.886439 
7620 3.88 19550 7653 38838317] 7686 3.885 70044 
1621] 3.88 20120 7654 3.88 38885 7687 3.885759 
7622 3. 8820689 765 5 3.88 394520 7688 3.888134 
7623 3. 8821259 76563.8840019 7689 3.88 58699 
7624 3.821829 (7657 38840585 76903.88592633 
1623] 3-8822398] 765838841154 76513.8859828 
7626 3.882298 750 3-8841721 [7692] 3438860393 
7627 38823537 | 7660 3.854.2288 693 1 3.$860957 
7628 3-$824107| 766103.88428 55 7694| 38861522 
1629] 3-8824676} 766238843421 7695 3.886 2086 
76300 3.3825 245 7663 3.8843988 7696 | 3.882651 
763 103.8825815] 7664 3.8844555] 769738863215 
7832 3.88 263844 7665 3.8845 122] 7698 3.8803779| 
1633] 3.88 269534 7666 3.8845688 7699 3.8864343 
7634 3.88275 22 | 17667 +3-8846255 7700 3.8864907 
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7700 A Table of _ 
N. Aan NV Logarith. | Land 
177013 38865471. 7734 38384042] 17767 3.9520 
7702 3.886603 77353. 8884603] 7768 3.590309. 
7703 38866599 773638885165 | 77591 3.890365r 
7704 3.886716 7737 3.8885726 | 7770] 3-5904210 
| 7705 (3+8867726 773313.83886287 7771 3-390 
7705 3-8868250 773913-3886848) | 7772} 3.990532 
7707 38868954 7703.388740 [7773] 35905887 
7708 3.886947 1774! 3.888797 7/73. 89 01 
7709 3. 8869980 7742 3.888532 7777 3.07000 
77108. 8870544] 7743 3.888909 3] 777 3.99070 
7211 3.8871 107] 7744 3.88096 534 7777 3.99051 
7712 3.887167 [7745 [3-3390214, „778 3.808 
2 [3:8872233] 7745 6.77% 7%. ede 
7743.887276 774 3.885 73360 [7750 3. C9750 
7715 |3-8873359] [7743 3.889139 778 | 39910351 
177 16 38873922 [7749 38892457 7782 2. e 
7717 3.887445 [775913-88930174 778338917470 
77186 3.887508 7751.889357] [778439 1205 
77193.88736100 7752 138894133} 17735 [3.591 2556 
| 7720 3.887175 [7753 [8894595] 7786 3.391314 
77213 8876736 [7754 1303395259 7157 23913500 
7722 \3.8877298] 17755 3-3895813\ |7758 3.891 4259 
77238877860 [7756 [3e8396378} |7789]3.8914817 
(7724 \3-8878423] 17757 78895238 17790[3-3915375 
7725 3.8878985 7758 3.889749 7191 3e891593! 
7726 138879547} 17759 3-8893058 [7792[3-3916499 
(7727 ;3-$880109 7760 3.88986 17 7793 3.89 1704 
772838880671 7761 3.389917) 77943.3917604 
7729 3.8881232 7762 865576 7795 3.8918 101 
7739 (3:8881795 7753 |3.8990296 545 7796 3.89 18718 
— 1 6 —— } Oe 
19731 3.8882357 17764 3.890855 77973.89192/5 
77323 8882918 77653. 8901415 7793138919932 
733 (2.8883480| 7766 35901974 7799] 3-59293% 
773 34 13: 8884042 | 767 3] 7803.852045 
3 5 5 7500 
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78 4 7 able of Logarithms. 
N. |Eogarith.| | N. Logayith. . Logarith. | 
7901 3.921503] 783403. 975555 7867 3.86 Fog! | 
7302 |3+3922059] 7835 13-8 940390] 7868 * 58644 
7503 13-8922616] 7836“. 354750 1865}3-8959195 
780413-5923173] [7837}3-$541498] 17870} 38959747 
780538923725 7838 —— 78713.8960299 
7806 3.89 24285 78 393.8942507 787233970851 
(7507 3.8924842 7840 3-8943161. 73731] 33961403 
7808135925398} [7841 3.854377 787403 3951954 
780g [3«$925554] 1784213.$944268] 7873.895250 
1810|3«8925510] 17843 3-5944822 787613-8963057/ 
[7811 [3.8927065] 7844 8945376] 7677 5757658 
78123.8727622 7845 3.447324 7878 3.8964 160 
17813]3-8928178] 78463.39464334 |1879[3-8964711 
78143.89287344 [7847| 38947037 788038965262 
[7815 [38929290] 7883.354757 7887.258153 
7916 38929846] [7229 3.8948 14343 7882 38965264 | 
7317 3.930401] |7850[3.89485g7] [7853138945915 | 
7818 3.8930957[ 7851 2.849855 78843.59 67406 
7819335315120 [785213.8949802] | 7885 [3.396 12] 
17820 3.432068 7853 3-3950356 7886] 3.396856! | 
8 7854 3.370905 7383 3.969118 
782238933178 7855 3.895 1462] 788ʃ 3.969669 
1623 [38933732] [785613 $952015} | 7889] 38570220 
7824 (3-8934288] [78571 3-395 25638] 7893.970770 
7825 [38934843] 1785313-8953120] 78513871320 
7825 3. 55365398 7859038762672] 789233971871 | 
7827 3˙8935953J | 786013.8954225] |789313-$972421] 
7823 [38936508] | 7861 [3.8954778] |789413-5972971] 
7829 3893763 1J786213.8955330] ]7895“3.9735211 
7830 2705 786338955883 7895 3.897407 | 
— ———— — | | vente — mr — — . a 
7831 3.838172 7864.895645 789738574621 
76321 3-8938727 | | 7865 [3.5956987 78981 38975171] 
7833 ;3-3933281| 1 786613.3957539] [7599135975721 
7874 38939830 7867 [3.8553091| [7900] 38975271 
ER | 33 7900, 


. 


7900 A Table of Logarithms. 
MN. N. | Legarith. N. |Logarith 
7901 j3.3976821| 7934/3.8994922 7967 3.901 2940 
17902 3.897370 [7935] 38995459} 79683.9913493 
79033. 89779200 7936 3.899601] 7969 3.9014038 
7904 3.897469 7937 3. 8996564 797012. 9014583 
7905 3.979019 7538 3.8997111] 797103.9015128 
| 7506 3.8979568 7939 3.8997658 [7972]3.9015673 
79073. 8980117 [7949]3.8998225| 79733.9016218 
79083. 8980667 | |7941]3,8998752] 79743.9016762 
7505 13.898121 79423.8999229 7975 3.9017 307 
7910 3.898176 7943 368999846] 797603. 9017851 
79 113.8982314 79443. 9000392 7977 3·9018396 
79121 3+3982363{ 79453. 9000939 79783. 9018940 
79133.5983412 79463. 900 1480] 797939019485 
791403.85 83960 7594) 3.900032 7980 3.902029 
7915/3. 8984509 [7945] 3.9002579| 7981.902057 
| 79161 3-5985058| 794939003125 17982 3+9021117 
7917 | 3+9985606 1939] 3.9003671 798313.9021661 
17918 |3-$986155] 7951/3. 9004218 7984 3.9022205 
791938986703 7952] 349904764 7985 3.9022749] 
| 79 :0|3-8987252] [7953]3.9005310\ 798639023293 
7921 3.8987 800 7954 3.90058 50 7987 3.9022 837 
7922 3.8 9883488 7955 3.006402 7988 349024381 
17923 3. 8988897 79563. 9006948 7989 3.9024924 
79243. 8989445 79573. 9007494 79903. 9025468 
7925! 19589993 79583. 508039 [7991[3-9026011 
7926 3e3990541 17959|3.900#585| 7992 39025555 
792738991089 79603. 9009 131 79933. 9027058 
7928 3.8991636 79513. 5009676] 7543. 9027641 
7929 3.992184 7962 3.90102224 7993.928185 
79303. 8992732 7563 3-9010767 7996 3.528728 
7313.899327 79643 3-9011313 3 7997 3.902927 1 
79323.8993827 [7965 [3.901185 799839025814 
| 7933 [3+5994375] 7966 4483-444 7999] 3-9030357 
1793+ J3.8994922 179673.9012945] 8000 3. 9030900 
' 8000 


do A 7. able of Loo withms. | 
N. 1 Logarith. | N. (Logarith, 1 | N. Logarath. 
8013.931443 | $034 i349 493 18 8057 25567181 | 15 
8002 3.903 1985 (3035 3. 9049859 8068 3.9067659 = 
8003 3.903252 | 303613-9950399! [806913 9068197 | 
5004. 3-9933971] [$3937{3-9050940| $807013.9968735] 
8005 3-9033513| 8038 3.905 1480 —. 3. 9069273) 
$006 | 3.924156 $039 3.952020 j8072 3.90698 12: 
$007] 3.9346, 8 8403.905256 80733. 5070350 
$005 | 3. 9035241] 1804103905310 80743. 90787 
8009 349: 935783; 8042 :3-9053641| | $075 139071425 1 
80103.9 536325 304313.9054181 8076 3-907 1963 | 1 
$011 | 3-9035867 3044 39554727 8077 |3-9072501 | 1 
801213 9037409 8045 13.9055 260 807813. 9073038 1 
$013 3-9937951, 8046 13-9255800} 1807913 9973576 ' 
801413-9035493] [$047 1349056340 8030! 3+907 4114 Þ 
9153.903935 [$04513.9956550} 0813.974651 
0163.93 [804513-9957419] sogz g. 9075188 | 
80173-9-40119] [8050!3.9057959] 8083 3.907726 10 
8018 13.904068 1 805113 9958498) 8084 13.9076263: 1 
801913. 9041202 5032} 3: 9059038 9085 3.907680 1 
8020 3.941744 05339059577 been . 9077337 it 
8021 9042285 8054 3.060116 8087 3.90 977874 y 
8022 3.9042527 895513. 906055 5 8088 3 9078 8411 1 
$022 2.9043368 8056 3 9061195 8089 3.907 8948 14 
30 243.9043909 8057.9 61734] 80903. 9079485 1 
5023. 9044450 8058 3. 9062273 80913908002 1 
$02 [3-9044292] , 59 3.90628 1 80923. 90805 69 5 
802713. 9045533 8063. 9063350] 80533.90⁰ 1095 1 
80283. 90460744 $061 3.9063 $9] j|8094[3-9081632. 1 
$029 3.9 45615 80 723 9064328 809513 908 2169 1 
80303. 9047155 8063 3. 9064967 809603 20 702 | &. 
8531 | 3-9047696 ; 8064 3.90675 505 8097 3.9083241 | 
$032[3.9045237 8c65 3.9 86044] |8:9813.9983778' 15 
80333. 9048778 80 56 10858 80993. 90843144 15 
8034] 3.90493 18 80673. 9067 121] [810 3. 9084850 if | 

_— a 1 IF 

| $100] It 


N. pLegarith.} | N. |Logarith.| | N. | Legarith: 
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N. Logarith. N. | Logarith. N. Logarith· 
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13500 A Table of Logarithms, 

X | Logarith. q N. Logarith. | NM. | Logarith. 
8501 3+3294700 85343.9311526 8567 3.9328288 
8502 379295211 $53513-9312035 $563 [3.932875 
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562 39345994 3035 | 3+9352623| 8668 39379189 
$603 3.34649 [5635] 39353126 (8669 3.9379690 
8604 | 349347004 $637 3-936 3629 86 70 3.93 80191 
8605 3.934750 8638 3+9364132] 86713.9380692 
8606 3.348013 $639 3-9364635 $572] 39331193 
$607 | 39348515] [5649] 3.93565137] [5673] 3.9381693 
5608 | 3-9349023] 864 113.9365640 867439382194 
$609] 39349527] |$642] 3.9366143| | 8675 | 3-93 $2695 
8610| 3.9350032 6643] 369366645 $675 | 3-93$3195 
$611|3-9350536] 8644 3e9367 145 18577 349383696 
$612] 3.9351040 $645] 3.93 - ht $678] 3.9384196} 
861339351544] 5646]3.9368152| [5679] 39384697 
13614|3-9352040] [5647] 3.9358655 $68.4 3.9385197 
8615| 349352553] 88648 5365157 868 13.985698 
8616 309353057 8649 3-9369659 868 213.9386198 
561713.93 53561] 865039370161] 8683 3.938698 
8618 3:9354<65 5651 | 3.9370663 $634 2.9387 198 
3619 3.935469] [5652] 349371165] (862 53.9387698 
8620 3.935073] 86533.5371667 8686 3.9388 198 
9621 3.935576 8654 549372163 8687393886981 
8622 3.93 55080] 5655] 349372671 $685 | 3.93891 98 
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8700 A Table of Log arithms. 
N. — | V. |Logarith.| N. | Logarith, | 
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A Table of Logarithms. 
þ AV. Logarith, : N. — N. Logartth. 
89013.9494388 $934 39510459] [9671349526472 
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8932 [349509487] 13965 [3.9525503] 8998ſ3.9541460 
8933 [3+9509973] [3966 [349525987] 5999] 3-9541943 
8934 [3.9510459] 18967 [3.9526472] 19000 2542425 
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9000 A Table of Logarithms. 
N, | Logarith.j NM. (Logarith,| | AN, Logarith. 
19001 [3-9542903] 19034 [3.9558801] [9067|3.9574536 
90023.9543390 9035 3.959282 9068 349575115 
900339543872 0363.955062] 9069 3.957594 
900439544355 0373.956243 9070 3.9576073 
9005 3.954437 (90383. 9560 907103. 9576552 
9005 3.95453 19 9039 3. 9561204] 9072 3.95 77020 
9907 3.954580 2] 9040 3.961684 9073.957750 
9008 3.9546284] [9041 349562165} 907439577988 
9009 3.954676] 5042 1395626451 9075 | 3:95 78466 
9203.547238 9043 3.9563 1251 [9976] 349578945} 
2113.934273 9044 3.963606] (9077 3.979423 
9012 3.9548212] 9045 3.954086 [9078] 3:95 79902 
901339548694 9046 3. 9564566 9079 3.95 80380] 
9014 3.9549 176] 9047 3. 9565046 9080 3.95808 58 
9015 3.954955 904 3.95655 26 90813.9581337 
3. 9550139 9049 3. 95660086 90823.9581815 
3.950621] 19050 ;. 9366486 19033 |3.9582293 
3.951102] 9051 3.95566966 (90843.9582771 
13-95515%4] 8052 3.967445 [9935 [3.9583249 
3.9552065} 9033 (39567925 | [9936 [3.95 83727 
3.955254) [9954 [3+95684v5 | [9957 [3.95 84205 
3.9553928] [9055 [3.9568885 | | 9058 3.95 84683 
3.955350 9038 3.9569 364 (9089 3.95851610 
39553991 9057 3. 9569844 90903.9585639 
3.954472] 9038 3.95703233 9091/3.9586117 
dee | os | 
13-9554953] [9059 7957503 999213 9586594 
3.955434 9060 39571282 93931 3-9587072| 
3-9555915] 906143.9571761[0 [9094[3.9587449 
3-9556397| 906239572241] |9995|3.9588027 
3.9556877] [906313.9572720| [9096] 3.9588505 | 
—— — — 1 — — —ů— 
(3-955 7358] 90643.9573199 909739588982 
13-9557539] 90653 95736781 98983.9589459 
3.958320 9066 3.957415) 909939589937 
3.958811 9067 ;. 95746360 910039590414 
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l0100 A Tabiz of Logarithias. 
| Logarith. N. | Logarith. N. | Logarith. 
1282 — fe tooeee — .. 
91013.959089 1 91343.96066 10 916713.9622272 
191023. 95913680 9135 3.960086] 91683.9622746 
9103395918456 [9135[3.9507561] 91693 9623220 
910439592322] 1|9137]3.9603036] 917039623693 
9105 13-9592799] j9135[3.9603512] 917139624167 
9106 [349593276] {9139 [3-9608987] [9172] 349924640 
910739593753 914039609462] 917339625114 
9108 3.9594230 9141]3.9609937 9174|3-9525587 
19109 :3+9594707 9142[3,9610412 91751 3-9926061 
3103.555184 914 313.9610387 91763.9626534 
9111 3.959560 91443.96113620 1773.962700 
911243-95946137] [9145396118371 9178139627481 
9113395566144 [9149[3e9612312] 91793·9627954 
91143. 9597090 9147 3.612787] 9180] 3.5628427 
9115 3.997567 9148 3.9613 262] 918739628900 
491163.9598043 9149 [349613736 918213+9829373 
9117 1349598520] [91501[3.9614211 91 83|3+9929846 
9118 3.95989960 [9151139614656] 1833.930319 
149119 3.9599472 915213. 9615160 9185 3.9630792 
[9120 39599945 91531]3-9615635] 91863.963 1264 
1 3 — | —— di — 
9121 3.900425 91543.5616109] 918739631737 
19122 3.962901 915513.9616563 918839632210 
91233. 5601377] 915613.9617055] 918939632683 
912439501853 915713-9517532] 919039633155 
912539602329 9158 3.9518006 [9191 249623923 
1— — — — . — 1— — — 
9126 [3.962805 9159[3.9613481: 9192[3+9634100 
| 9127|3-9603250 91603.9618955 919339634573 
9128 [39603756] 916ʃ3. 96194290 919439535045 
91293. 96042324 91623.96199034 [9195349535517 
9130 3.90604708] 1633.620377] 91963963590 
| 9131 3. 5605183 9164 3.5020851 9197 39636462 
9132|3«9605659] }gi65[3.5623325] [$198] 39936934 
91 33[3-9606135] 9166 3.9621799 919913 9637406 
9154 3.96066 10 9167 39622272 9200 3.963787 
| 9200 


A T able of Logarithms. 


92.00 5 
N. Logarith. IN. 5. | IN. Logar th. 
920103.96383 50 [9234 3 9553899 9267 13.9669392 
9202|3-9638822| 9235 3.9654369 | 9268 3.9659860 
q203 |3-9539294] [923513.9554839) 9269 3.9670329 
9204 | 3-9639765] [9237[3-965530g! (2703.967079 
9205 | 3e9649238] [9238] 3496 555780! [9271 j3+967 1266 
9206 3.96407 10 923913. 9656250 92723. 9671734 
920713. +9641 151 9240139656729 92733. 6722034 
9203.3. 9641653 9241 3.957190 96274 (349672671 
9209 , 3-9642125] 92423. 9557650 1927513-9673139] 
92103 9642596 92433. 9658130 9276 1349672607 
192114 3-5643068} [9244[3-9658599] | 9277139674076 
9212 3-9943539] [9245 3-965900g 9278 39574544 
$213 | 3-9044011] 1924613:9669539] | 9279 (3.9675012 
9214 3.55 9644452] 92473. 96609 9260 3.957 5480 
9215 39644953] 9248 3.9560478] 928139675948 
9216 3-9645425] [9249[3.9560948] | 9282[3.9676416| 
9217, 349645396 925013e9661417] 9283 3.9676 883 
9218} 3-9646367] (925 113.9661887 928403. 9677351 
92193.945838[ 1925 213.9662355] 9285 3.907889 
922039647309 9253 1349662826 9286 |3,9678257 
— - ꝗꝙ—ñ— — I ff ey — 

9221 [349647780] 2543.963295 | 9287[3.9678754 
19222 1349943251] 925539563764] [$9288[3,9679222| 
9222 | 396487 22 9256 | 349664233 92891349679590 
9224 | 3+9649193] 9257 39984703 92903. 9680157 
9225396496644 [9258 3. 9 655172 9291 |3.9580625 
0226 [3:9550134] 5259 3.956564 [929213:9681092 
9227 3 «9650605 9260[ 349666110{ .| 9293 [3-9681559 
9228 [3-9551075] [9261[3-9666579] | 9294 [39682027 
9229 [3-955 1546] (9262 3.965748] | 9295 {349682494 
9230 3.565201 19263 3.9667 517 92963 98828981 
9231 3.962488 92643. 3.96679 85 452575883428 
9323.552958 [9265 [39668454] 929829683895 
9253 [349653424 9266} 3.9658923] 9299 3.9684362 
9234395538990 192671 23585395 9300 3-9684829 
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9300 A Table of Logarithms. | 
— ä — 
IN. | Logarith. N. [Logarith.| NM. Logarith, 

| 93013-9535 296] [9334[3-9700678] | 9357 3.971600; 
_ 1930213-9685763] [9335[3-9701143] [936$[3.971646z 
| 9303[ 349686230 9338[3-9701608 93651] 39716932 
9304 3.9536697| [9337[3-9702074| [9370139717356 
9395 | 3-9557164] [933813-9702539] [9371 [3.9717859 
9306] 3.9637630] [9339[3-9703004| [9372]3.97 1832; 
193071 3-96538097] [9349[3.97934%9] [9373[3.9718786 
93081 3.9633564] [934113-9703934] [93743.97 19249 
9309] 3-963g9030] 93423. 9704399 [9375349719713 
9310] 39659457] [934339704363] [9376[3.9720176 
[9311139639953] [9344[3-9705323] [9377]|3.972063g 
931213.9690430} 1934513-9705793| [9378[3.9721102 
9313]3-96g90596] [9346[3.97062538| 9379 3.9721565 
9314 |3-9691363] 93473. 9706788 [9380|3.972202% 
9315 [3-9691329] 93483.9707187 [93$1]3.9722491 
931613.9692295] 1 9349[3-9707652] [9382[3.9722954 
9317|3-9692761 9350[3-9708116 9383|3.9723417 
19315 [3.9693227] [9351139708581] | 5384 3-97 23580 
93191] 3-9653693] [9352[3-9709045] | 9385134972434} 
93201 3-9694159] [1935313-9709509] [938613.9724805 
9321] 3-9694525] | 9354[3-9709974| [938739725268 
9322] 3.9695091] [9355[3-971c435| [9388[3.9725731 
9323] 39695557] [9356[3.9710902| [9389|3,972619} 
93 24] 3-9596023] [9357[3.9711356] [9390[3.9726656 
93253-9695455] [9358[3-9711830] [9391[3.9727118 
932613-9696954] [9359[3-9712294] [9352[3,9757551 
9327 [3-9697420] [93613.9712753] [9393][3.9725043 
9328[3.9997585] [9361[3.9713222 9394] 3-97235cs 
93293-9995 351] [9362[3.9713686] [933513.9725563 
9330 3-9095516] [936313.9714150] [9396[3.9729430 
{9331]3-9599252] [9364[3.9714614| | [9357Þ3.9725592 
933239699747 [9365349715075] [539813.9730354 
9333] 3-9700213] 19366[3.9715542| [9399[3.9730816 
9334 3-9700675 9367 3.97 160925 [940239731279 
F900 


5 Cl 


9400 A Table of Logarithms, 
N. | Logarith. NV. Logarith. N. | Logarit h 
940139731741] 94343.9746959 (9467 3.9762124 
940239732202] 9435 309747419} 9468 3. 9762582 
9423 3. 97325644 9436 3.9747879 (9469 3-9763041 
9404 | 3-9733125] 4373. 9748340] [9470] 3.9763 500 
9405397335880 19438] 3.9748800] [9471] 3.9763958 
9406| 3-9734050| [9439|3-9749260Þ | 9472] 3-9764417| 
9407 | 3-9734511 9440] 3.9749729| 19473] 349764575 
9495 | 3:9734973] 94413.9750180] [9474] 3.9765 334 
94291 3-9735435| [94424 349750640] } 9475 | 3:49765792| 
94103.9735896 9443 3.975 1100 9476 39766251 bs: 
9411|3-9736358] [j9444{3.9751560| [9477 | 3-9766709 
9412|3-9736319] 9445 3.9752020] 1|9478| 349767167 
9413] 3-9737281.| 19446i3.9752479| 19479] 3-9767625 
9414|3-9737742| 9447} 349752939] 94803.9768083 
[9415 |3-97338203] 19445} 39753359] [9481] 39768547] 
9415139738664] 19449] 3-9753855| 19482] 3-9755999 
9417] 3-97 39126] [94501 3-9754318] 948339769457 
9415 | 3-9739537] [9451] 39754778] 19454} 2.9769915 | 
9419 | 3.9740045] 94523.9755237 i9485] 39770373 | 
9420 | 3-9742509] 194531 39755697 9456 | 3.977031 
9421 | 3.9740970| [9454| 349756156] [9437] 3.9772289| 
94221 3-9741431] 94535 3.975661 5 94851 3:9771747 
9423 | 3-9741592] 9456 3.975775] [9459349772204 
9424 | 3:9742353 94571 349757534] 19490[3-9772662 
9425 | 3-9742514] 194581 349757393 | 4913.97 75 120 
9426 | 3-97 13274] [9459] 349753452 94921 39773577 
94271 3-9743735] 94603.57589 11 9493139774035 
9428.744196 9451| 3.9759370 94941 3.9774492] 
9429 | 3+9744956] 19462] 3-9759529] [9495132774950 
943039745117 94631 3.9750258 9495} 39775407 
94311 3.9745577] [9454] 3-9760747| (9497 3.975864 
943241 3.9745033] 9465 3.976 1296 94983. 97753224 
94333. 9746498 9466 3.976 166 9479 3. 9776770 
9434 3.974595 9 9467 3.9762 1244 9500 3.777236 
945 i $64] = | 
225 N 2 9700 
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9500 A 2 able of e | 

Logarith, N. |Logarith. Logarith. 
i [349777693 | [9534[3-9792751] [9567 [3-9807758 
3e9778150] [9535139793207] [9568[3.9808212 
3e9778607| [95361 3+9793662] [9569 3.9808666 
39779064} [9537 3-979411S: 95 70[3+9509119 
[3-9779521 | 9538349794573] [9571]3+9899572 
3-97 79978 | [9539 3.9793028] [9572]3:9810027 
349750435} 19540[3+497954%4} 5733.98 10481 
3-97 50392| 1954113.9795939} 5742˙98 10934 
3+9781348| 9542 349796394 | 575/3.9811388 
3. . 9781855 9543 3. 9796849 5763.981184 
3. 9782262 2 9544|3-9797304| 9677039812295 
3+9732718; 195451 349797759) [9578139812743 
3.9733175| 95463.9798214 (57939813202 
3.573631 9547 2. 9798669 9580 3.98 13655 
3.578408 [9548] 3.9799124| [9581139814108 
3-9784544\ 19549] 3497995791 958213 3.9814562 
3. 9785001] 95503. 9800034 958339815015 
3.97 85457 5513. 9800488 95843.9815468 
397859134 [9552] 349800943 9585 |3+9515921 
3+9756369] 19553]3-98013981 [955613095 16374 
3.978826 955413.9801852 9587 3.98 1682) 
3. 9787282] 9555 3. 9802307] 5883.98 17280 
3. 97877380 Þ9550|3-9502761] 95893.9817733 
3. 97881944 955739803216 5903.98 18186 
. 9788650 19555] 3.9803570 9591 | 3+951 3639 
3-9789106 1955913-9504126] [9592]3-9519092 
3-9789562] [9560[3.9804579] [9593|3-9819544 
3-9790017] [95611349805033] 9594 [39919997 
3-9790473 956213-9805487] [|9595|3-9320450 
2-9790929 [9563 39805942] 9596| 3-95 20902 
3.9791385 [9564 3: 3-9806396 95971 3-9821355 
3-9791840| 9565 [3:-9806550] [9598] 3.9921507 
139792296] 15956613.9807304] [9599] 3-9822260 
3.9792751] I9567[3-9827758] | g600]3-9922712 
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19600 A Table of Logarithms, 

N. Logarith. N. |Logarith.| | I. \Legarith. 
9601 |3+9523165 9534|3-9838066] 19667] 3.985 2917 
9602[3-9823617] [9635 [3-95+38517] [9668[ 3.985 3366! 
9603 |3-9324.069 9636513.9838965} [|9669]3 9853816 
9604 [3-95 24.522} i963713-9339419] [9670 3.954265 
55053. 9824974 5 3.9839869] 96713. 985474 
— — — a | 
g60613.9825426] 9639 [3-9840320] [9672139855 163] 
[9607 13+9525878 9640349840770] | 96731] 3-9855612 
9508 3.9826330 6413.984221 967413.9856C61 
9609 3. 9826782 96423. 9841671 6753·98565 100 
9610 ;3+9827234| {|964313-9842122] 967639856959 
— — — — ͤ ä—Q2ᷓ—̃ — 1 — — | 
7613.987786 9644 [3-9842572] 673.9857407 
9612139828138] 6453.584302] 567839852856 
96133. 9828389] 6463.984347 34 679139858305 
9614 3. 9829031] 9647 3.98439234 [9680] 3-5853754 
9613.982949 3] 98483.984437)3] 8687/3985920 
8 3 . ( 3 — 1 
96 163.9829945 9549 3.98448233 682.9859651 
9617 1349830396] 9630 3.9845273]4 96833986099 
9618 3. 98308488 9651 1349845723] [56843.9860548 
9619 3.983 1299 96523.9846 173 96853. 9860996 
9620 3.9831751 5553 3.584662 9686/3.586 1445 
96213˙9832202 965413:9847073 96871 3-9561893 
962213.9822654| |9655[3-9547523] [9683] 3-9862341] 
9623 3.9833 105 |} 9656139847973] 9689 3.862790 
96 243.9833556 {965713-9848422Þ [56901 349503238 
9625 3.983407 965839848872] 969139863686 
9026 3.983449 yp 3-9849322] {96921]3-9564134] 
962713-9834910] 9660 3.984771 6933.864582 
9628 3.983 5361 9561 3.986022 9694 3. 9865030 
9629 3.983 58124 9623.985070 19695} 349565478 
9630 3:9836263  9663[3.9851120} [9596}3.9865928 
9631 [3:3835714} 9643.851569] [9697} 3-9556374 
9632 [3-9837165} | 9665 [3.98520i9] [56981 3-9565322| 
953313-9837615} | 9656 2.9842468 06991 3.9867270 
9543.983806] 9667 3.982917 $700} 3.967717 
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A T able ef Logarithms, 


19700 2 
I. | Logarith. | M. Logarith. | N. Logarith, 
97013.9868 165 973413.9882913 | 9767 [3:-9897612| 
| 19702; 3.9868613 97351]3+-98$3350} j9765 [3.98980g6 
96703 3.98690 [9736] 3-99883806] [9769[3.y898501 
19704' 3:93695095] #9737] 3-9384252] [9770139898945 
9795 | 3e9869955 9738] 3-9584598] [1977113.9899390 
9706 3.987403 [9739[3-9885144] [9772] 3.989983 
9707 3.98708 50 7403.988559 [9773[3.9990279 
97083. 987 1298 19741 NN 97743.9900723 
9709 3.9871 745 97423.98 86481 97753. 9901168 
971013-9872192] 97433· 9886927] 977639901612 
— — — — 1 — — — 1 — | 
97113-9872640| 19744[3-9957373] 9777 3.992056 
971213.9373087] (9745398878188 [9778 3.992500 
9713 [349873524 | 97462.98882644 977539902944 
9714 [3.987391 97471 3-9388710| [978013.9903389 
9715 139874425 9748]3.9839155] [9781349903833 
9716|3-9874+75] 9749 3.988965] [9782[3.9904277 
9717 [349375322] 97503. 989046 97833.9904721 
97183.9875769 975 103.9899492] 9784 3.9905 164 
97193.98762160 (975 23. 9899937 (9785 3. 9905608 
97203. 9876663 97533.9891382] 9786 3.99 96052 
97212. 9877 109 97543.989 1828 | 9787 3. 9906496 
9722] 3-98775551 753.9892273 97883. 9906940 
9723/3. 98780034 9756139892718] 978939907383 
9724398784490 9757398931633 9793.990782) 
9725 3.987 8896 975 83.989 3608] 9791 3.9908270 
— 3 | 6 | — 3 
97 263.9879343 9759395940534 7923.990871 
9727 3.979789 f97603.9894498] 97933. 9909158 
97281] 2.9880226| 976 113.9894943 97943. 9909601 
97293. 98806820 97523.9 953880 9795 3.99 10044 
973013.9881128 976313.9895 833 9796349912458 
9731 3-9881575 9764 | 3+9996278 9797 3.99 10931 | 
9732] 249582021] 97653.98 95722 19795 3.9911374 
97331 3+ 3352457 9766 2:9397 167 979913.9911818 
97 34| 3.9882913l 19767[3.9997612 9800 399122610 
980C 
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N. | Logarith, b NM. |Legarith,| | N, | Logarith. 
9801 2 9912704] 8343.527302 8673.941851 
9802 , 3-9913147] 8353.992744] 58683.9942291 
5803139913590 [93361[3.5923185] [g869|3.9942731 
5804 39914033 (9837 3.99 28627 9870 3.9943 172 
5305 3.991475 5838 3.59 29068 (9871/3.5943612 
5305 13 3-9914919 9339 3.9929510 | 9872] 349944051 
9807 | 399915302] 9843.992951 19873] 3+9944491] 
| 9808 39915805 9841 [365930392 9574 | 3-99449Z1 
9809 39916247 1984213-9930834| 8753.945371 
9340. 3.991690] [9843 [3:9931275] 19876] 3-9945811| 
9811 . 99 17133 J98443.9931716 (9877 3.9946251 
9812 349317575] 19845 [3-9922157 9878] 9946690 
9813 3 9918018] 19846 [3.993259 9879|3-9947130 
9314 [3-9913451] [9847 [343933039] [9880139947569 
9815 not 9845 [3.9933450| 8813.994809 
9816 3.2919345 9849 3.9933921 9882 3.9948448 
9817 {3-5919735] 8503.934362 [9883 3.948888 
5818 39920230 98513.9934803 (98843.9949327 
9819 [3-9920673] i985213.9935244| [9885 3.954767 
9320 | 3.9921115 9853 |: 3:9935535 98863.9950206 
ee „ | 
9821 3.992155) 8854 3.5936125 9887 3. 9950645 
9822 3.921999] 98555. 936566 8883.951085 
9523 3.592244 9930 13-9937007 8893.995124 
982439922584 8857 39937448 9590] 3.995 1963 
9525 13+9925326 — 3.993788 9391 | 3-995 2402; 
826 3.9923 768 9859 3.938329 (98923.9952841 
9327 43«99:4210] 9860 3.9,38 769 98933.9953280 
9828 399246510 813.9939210 (8943.993719 
9829 J3. 99250933 886213.9 939650 98953.9934158 
9830 9630 13 9925535] 88833. 94% 8953.995497 
9831 3 9925977 9564 39949531 | 939713.9935035] 
9532399254190 9656399409710 8983.795474 
9333 (3-9946360 | 19355 [395414115 7551 
$834 13-9927 202 98673. 994185110 [003.9956352 
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9900 A Table of Logarithms. 
9 8 3 3 
NM Logarit h.], N. |Logarith. | N. |Logartth. 
9901] 3.9956791| [993413-9971242| [9967139985645 
9902 3.995 7229 19935|3-9971679] | 9968 [3+5956080 
9903] 3-395 7668] 993639972116] 19969 [3-9950516 
9594] 3-9958106] 5373.972553] [9970[3+9986952 
9905 | 3«9958545] [9938|3-9972999] [9971 3-9987337 
9906 3.99 58983 [9939|3-9973427] j 9972139957823 
9907 3.999422 [99401 349973564] |9973|3-9989258 
[9908] 3-395 9865] [59941][349574301] 19974 [3-9985094 
99091 349960298] 199421349974733] 9975 [3:9989129 
99103. 9960737 99433-9975 1744 [9976 39939564 
57 39951175 9944 | 3.997611 9977 |3+99$0000 
9912! 3.9961613] [5945 | 349975045] {99781349990435 
9913} 3.586201 5946 3.597545 | 9979 (3-9990870 
9914 | 349962489] 19947 | 3-9976921| {gg8013-9991305 
9915 | 39962927] 19948|3-997735%] f 99$113-9991741 
— CEC ON ne |  —— 3 — 
5916 3.996336 9949 3.957774 9982 3.992176 
5917 3.963503 99503. 9978231] 5983 39792671 
9918 3.994241 [995139978667] 5984 3599 046 
9919 3.994679 59952 3.5979104 9935 3.993481 
9520 3.996517 9953 3.997954 9586 3.999916 
9921 3.996554 9954 2.997976 9987 3.99943 50 
9922 3.9965992 995 39980413 938839994785 
9923 3.9965430] 99563. 9980849 5989 3-9995220 
9924} 3. 99668680 9957399812855 999039995555 
19925} 3-9967305} 5758 3.991721 99513.999809⁰ 
99253.9967743 999 2.59985) 9992 2.999524 
9927 39968180 9960 3.9982593 9993 3. 9996959 
9923.995818] 95613.9 583029 8994357275 
9929 3-9969055 9962 3.9983465 9595 39997828 
[9930 | 3-9909492 | [9963 3.993391 19596 3.999252 
95311 3.596930 9964 3.998432) 599) 3.998697 
99 203.9970367] | 9965 3.9984773 19998 |3-9999131 
99331 3-9970804| [ 9956 13.9955 209 9999 | 3:9999 366 
(9934 3.99 71242 9967 '3.9985645] ic 4. 0000000 
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